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Description 

[0001] The present invention is concern d with pyrazolopyrimidines and pyrazolotriazines of the general formulae 




signifies phenyl, optionally substituted by one or more C^-alkyl, halogen orC 1 . 7 -alkoxy or is tolyl, pyridyl, 
naphthyl orthiophenyl; 

signifies hydrogen, C^-alkyl, C-j.y-thioalkyl or hydroxy-C^-alkoxy; 

signifies amino, G^-alkylamino, di- C^-alkyl-amino, piperazinyl, optionally substituted by one or more 
C^-alkyl, benzyl, phenyl or hydroxy- C^-alkyl or is morpholinyl, imidazolyl, (CH 3 ) 2 N(CH 2 ) n NH-, 
(CH 3 ) 2 N(CH 2 ) n )0- or morpholinyl-(CH 2 ) n )0- in which n signifies 2 or 3; 
signifies hydrogen, C^y-alky! or hydroxy-C^-alkyl; 

signifies hydrogen, halogen, C^-alkyl, Ca-Cg-cycloalkyl, C^-alkyl-C^y-alkoxy, OH-CH 2 -CH 2 -0-, 
(CH 3 ) 2 N(CH 2 ) n NH-, piperazinyl, optionally substituted by Cj.y-alkyI or is methyl-piperazinyl, optionally 
substituted by C^-alkyl or is morpholinyl, methyl-morpholinyl, di-C^.y- alkylamino or di-C^y-alkylami- 
no-Cj.y-alkyl, or 

together signify a group -(CH 2 ) m - or -CH 2 -S-CH 2 - with m = 3 or 4, 
as well as with their pharmaceutically acceptable salts. 

[0002] These compounds surprisingly have a selective affinity to 5HT-6 receptors. They are accordingly suitable for 
the treatment and prevention of central nervous disorders such as, for example, psychoses, schizophrenia, manic 
depressions ( Bryan L. Roth et al., J. Pharmacol. Exp. Then, 268, pages 1403-1410 (1994)), depressions (David R. 
Sibley et al., Mol. Pharmacol., 43, pages 320-327 (1993)), neurological disorders (Anne Bourson et al., J. Pharmacol. 
Exp. Ther., 274, pages 173-180 (1995); R. P.Ward et al., Neuroscience, 64, pages 1105-1110 (1995)), memory disor- 
ders, Parkinson's disease, amyotrophic lateral sclerosis, Alzheimer's disease and Huntington's chorea (Andrew J. 
Sleight et al., Neurotransmissons, 1 1 , pages 1 -5 (1 995)). 

[0003] The following prior art documents are known with regard to the subject matter of the present invention* (1 ) 
WO 99/02502, (2) WO98/27081 , (3) WO98/27058, (4) WO97/11705, (5) DE 3825043, (6) EP 301 919 and (7) J. Med. 
Chem., 1977, 386-393. The intermediate prior art documents (1) - (3) disclose compounds having a different fused 
heterocyclic ring with regard to the present invention. Compounds, described in documents (4) - (7) are different in 
view of the group R 1 . 

[0004] Objects of the present invention are the novel compounds of formulae l-A and l-B and their pharmaceutically 
useable salts per se, their use as therapeutically active substances, their manufacture, medicaments containing one 
or more of these compounds, optionally in the form of one of their pharmaceutically useable salts, as well as the 
production of such medicaments. 

[0005] The following compounds are preferred for a use of the kind described above. 

[0006] Especially preferred compounds of general formula l-A are those in which R3 signifies amino, such as, for 
example 

3-benzenesulphonyl-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine, 
3-(4-isopropyl-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]-pyrimidin-7-ylamine, 
5-methyl-2-methylsulphanyl-3-(naphthalene-2-sulphonyl)-pyrazolo[1,5-a]-pyrimidin-7-ylamine, 
3-(4-fluoro-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]-pyrimidin-7-ylamine, 
S-benzenesulphonyl-S-cyclopropyl^-methylsulphanyl-pyrazolotl.S-ajpyrimidin^-ylamine, 



wherein 

R1 

R2 
R3 

R4 

R5 

R 4 and R5 
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3-benzenesulphonyl-2-methylsulphanyl-6 t 7-dihydro-5H-cyclopenta[d]pyra2olo[1 ,5-a]pyrimidin-8-ylamine, 

3-benzenesulphonyl-5HSopropyl-2-methylsu!phanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine, 

5-methyl-2-methylsulphanyl-3-(toluene-2-sulphonyl)-pyra 

5-methyl-2-m thylsulphanyt-3-(toluene-3-sulphonyl)-pyrazolo[1,5-a]pyrimidin-7-ylamine, 
3-benzenesulphonyl-5-methoxymethyl-2-methylsulphanyl-pyra^^ 
3-benzenesulphonyl-N5,N5-dimethyl-2-methylsulphanyl^ 
3-benzenesulphonyl-N5-(2-dimethylamino-ethyl)-2-me^ 

3-benzenesulphonyl-5-(4-methyl-piperazin-1-yl)-2-m^ and 
3-benzenesulphonyl-5-dimethylamineomethyl-2-methylsul^^ 
[0007] Furthermore, compounds are preferred in which in formula I -A R 3 signifies piperazinyl, such as, for example, 
3-benzenesulphonyl-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1 ,5-a]pyrimidine, 
3-(4-tert-butyl-benzenesulphonyl)-5-methyl-2n^ 

3-benzenesulphonyl-5,6-dimethyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1,5-a]pyrimidine, 
3-benzenesulphonyl-2-methylsulphanyl-7-piperazin-1-yl-5-propyl-pyrazolo[1 ,5-a]pyrimidine, 
3-benzenesulphonyl-5-cyclopropyl-2-methy!sulphanyl-7-piperazin-1-yl-pyrazolo[1 ,5-a]pyrimidine, 
3-benzenesulphonyl-2-methylsulphanyl-8-piperazin-1-yl-6^ 

dine, 

3-benzenesulphonyl-2-methylsulphanyl-8-piperazin-1-yl-5H,7H-pyrazolo[1 ,5-a]thieno[3,4-d]pyrimidine, 
5-methyl-2-methylsulphanyl-7-piperazin-1-yl-3-(thiophen-2-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine, 
3-benzenesulphonyl-2-ethyl-8-piperazin-1-yl-6,7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine and 
5-methyl-2-methylsulphanyl-7-piperazin-1-yl-3-(toluol-2-sulphonyl)-pyrazoio[1 ,5-a]pyrimidine. 

[0008] Moreover, of the already mentioned there are preferred compounds of formulae l-A in which R 3 signifies 

methylpiperazinyl, such as, for example, 

3-benzenesulphony!-5-cyclopropyl-2-methylsulphanyl-7-(4-methylpiperazin-1-yl)-pyrazolo[1 ,5-a]pyrimtdine, 
3-benzenesulphonyl-8-(4-methyl-piperazin-1^ 

[1,5-a]pyrimidine, 

3-benzenesulphonyl-8-(4-methyl-piperazin-1-yl)-2-m^ 

dine, 

3-benzenesulphonyl'5-isopropyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1 ,5«a]pyrimidine and 
2- [3-benzenesulphonyl-7-(4-methyl-piperazin-1-yl)-2-m^ 

nol. 

[0009] Preferred are further compounds of formula l-B, wherein R 3 signifies amino or methylpiperazinyl, for example 
the following compounds: 

8-Benzenesu!phonyl-7-methylsulphanyl-pyrazolo[1 ,5-a][1 ,3,5]triazin-4-ylarnine and 8-benzenesuiphonyl-2-me- 
thyl-4-(4-methylpiperazin-1 -yl)-7-methylsulphanyl-pyrazo!o[1 ,5-a][1 ,3,5]triazine. 

[0010] The term "lower alkyl" used in the present description denotes residues from 1 to 7, preferably from 1 to 4, 

carbon atoms, such as, for example, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl and t-butyl. 

[0011] The term "lower aikoxy" denotes a lower alkyl residue in the sense of the foregoing definition bonded via an 

oxygen atom, such as, for example, methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, i-butoxy and t-butoxy. 

[0012] The term "lower alkylamino" denotes a lower alkyl residue in the sense of the foregoing definition bonded via 

a NH group, such as, for example, methylamino and ethylamino. 

[0013] The term "di-lower-alkylamino" denotes to identical or different lower alkyl residues in the sense of the fore- 
going definition bonded via a nitrogen atom, such as, for example, dimethylamino, diethylamino or methyl-ethyl-amino. 
[0014] The term "halogen" embraces fluorine, chlorine, bromine and iodine. 

[0015] The term "lower thioalkyl" denotes a lower alkyl residue in the sense of the foregoing bonded via a sulphur 
atom. 

[0016] The manufacture of the novel compounds can be effected in a manner known per se; that of formula l-A is 
described in Examples 1-119 and that of formula l-B is described in Examples 120-125. Moreover, Schemes 1-3 provide 
a general overview with respect to the possibilities available for the preparation of these novel compounds, with the 
starting compounds of formula III in Scheme 1 being known from the literature or being preparable in analogy to de- 
scribed methods. 

[0017] The compounds of formulae l-A and l-B also embrace those compounds in which hydrogen can be replaced 
by tritium. 

[0018] The compounds of formulae l-A and l-B can be manufactured by reacting a compound of the formula 



3 
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X 



or a compound of the formula 



R 5 




XIV 



with a compound of the formula 

HR 3 

wherein R 1 -R 5 have the significances described above, and optionally converting a compound of general formula l-A 
or l-B into a pharmaceutical^ acceptable salt. 

[0019] The reaction of a compound of formulae X or XIV with a compound of the formula HR 3 is effected according 
to methods known per se. Conveniently, a compound of formulae X or XIV is dissolved in DMF and depending on the 
reaction partner, which can be dissolved in DMF or an alcohol, reacted at room temperature or at the boiling temperature 
of the solvent used. Especially preferred reaction partners for the compounds of formulae X or XIV are piperazine, 
1-methyl-piperazine, NH 3 , methylamine, dimethylamine, morpholine, imidazole, N-benzylpiperidine, 1 -(2-hydroxye- 
thyl)-piperazine, 1 -phenylpiperazine, 2-dimethylaminoethyiamine or cis-2,6-dimethylpiperazine. 
[0020] The compounds of formulae l-A and l-B can subsequently converted into pharmaceutically acceptable salts. 
Not only salts with inorganic acids, but also salts with organic acids come into consideration. Examples from the large 
number of such salts are hydrochlorides, hydrobromides, sulphates, nitrates, citrates, acetates, maleates, succinates, 
methanesulphonates, p-toluenesulphonates and the like. These salts can be manufactured according to methods which 
are known per se and which will be familiar to any person skilled in the art. 
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Scheme } 




wherein R 1 has the significance given above. 
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Scheme 2 




wherein R 1 , R 2 , R 3 and R 4 have the significance set forth above. 



Scheme 3 

30 




IB 



6 
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wherein R 1 , R 2 , R 3 and R 5 have the significances set forth above. 

[0021] The following compounds of formula l-A were manufactured according to Examples 1-123: 



5 


Example 
No. 


Rl 


R 2 


R3 


R4 


R 5 




1 


Ph 


SCH 3 


Piperazinyl 


H 


CH 3 




2 


Ph 


SCH 3 


MePiperazinyl 


H 


CH3 


10 


3 


Ph 


SCH 3 


NHCH 3 


H 


CH 3 




4 


Ph 


SCH 3 


NH 2 j 


H 


CH 3 




5 


Ph 


SCH 3 


N(CH 3 ) 2 


H 


CH 3 




6 


Ph 


SCH 3 


Morpholinyl 




CH3 


15 


7 


Ph 


SCH 3 


Imidazolyi 


H i 


CH 3 




8 


Ph 


SCH 3 


Benzylpiperazinyl 


H 


CH3 




9 


Ph 


SCH 3 


Hydroxyethylpiperazinyl 


H 


CH 3 


20 


10 


Ph 


SCH 3 


Phenylpiperazinyl 


H 


CH 3 




11 


Ph 


SCH 3 


(CH 3 ) 2 N-CH 2 CH 2 NH 


H 


CH 3 




12 


Ph 


SCH 3 


2,6-Dimethylptperazinyl 


H 


CH 3 




13 


4-CH 3 -Ph 


SCH 3 


Piperazinyl 


H 


CH 3 


25 


14 


4-CH 3 -Ph 


SCH 3 


MePiperazinyl 


H 


CH 3 




15 


4-CH 3 -Ph 


SCH 3 


NHCH 3 


H 


CH 3 




16 


4-CH 3 -Ph 


SCH 3 


NH 2 


H 


CH 3 


30 


17 


4-CH 3 -Ph 


SCH 3 


N(CH 3 ) 2 


H 


CH 3 




18 


4-(CH 3 ) 2 CHPh 


SCH 3 


Piperazinyl 


H 


CH 3 




19 


4-(CH 3 ) 2 CHPh 


SCH 3 


MePiperazinyl 


H 


CH 3 




20 


4-(CH 3 ) 2 CHPh 


SCH 3 


NH 2 


H 


CH 3 


35 


21 


4-(CH 3 ) 2 CHPh 


SCH 3 


N(CH 3 ) 2 


H 


CH 3 




22 


4-t-Bu-Ph 


SCH 3 


Piperazinyl 


H 


CH 3 




23 


4-t-Bu-Ph 


SCH 3 


MePiperazinyl 


H 


CH 3 


40 


24 


4-t-Bu-Ph 


SCH 3 


NH 2 


H 


CH 3 




25 


4-CI-Ph 


SCH 3 


Piperazinyl 


H 


CH 3 




26 


4-CI-Ph 


SCH 3 


MePiperazinyl 


H 


CH 3 


45 


27 


4-CI-Ph 


SCH 3 


NH 2 


H 


CH 3 


28 


4-CI-Ph 


SCH 3 


N(CH 3 ) 2 


H 


CH 3 




29 


2,4-Di-CI-Ph 


SCH 3 


Piperazinyl 


H 


CH 3 




30 


2,4-Di-CI-Ph 


SCH 3 


MePiperazinyl 


H 


CH 3 


50 


31 


2,4-Di-CI-Ph 


SCH 3 


NH 2 


H 


CH 3 1 




32 


4-Br-Ph 


SCH 3 


Piperazinyl 


H 


CH 3 




33 


4-Br-Ph 


SCH 3 


MePiperazinyl 


H 


CH 3 


55 


34 


4-Br-Ph 


SCH 3 


NH 2 


H 


CH 3 


35 


4-MeO-Ph 


SCH 3 


Piperazinyl 


H 


CH 3 




36 


4-MeO-Ph 


SCH 3 


MePiperazinyl 


H 


CH 3 



7 
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(continued) 





Example 

N . 


R 1 


R 2 


R 3 


R< 


R5 


5 


37 


4-MeO-Ph 


SCH 3 


NH 2 


H 

n 


v^n 3 




38 


2-Naphthyl 


SCH 3 


MePioerazinvl 


H 


PH 




39 


2-Naphthyl 


SCH 3 


NfChUV, 
'3/2 


u 

n 


PH 
OM 3 


10 


40 


2-Naphthyl 


SCH 3 


NH 2 


u 

n 


PH 
OM 3 




41 


4-F-Ph 


SCH 3 


PiD©ra7invl 


u 
n 


PUI 




42 


4-F-Ph 


SCH 3 


MePinerazinvI 


u 

n 


PH 
UM 3 


15 


43 


4-F-Ph 


SChU 


NH 2 


u 
n 


PU 

CH 3 


44 


4-l-Ph 


SCHo 

wwi i 3 


NH 2 


H 
n 


OM 3 




45 


Ph 


SCH 3 


■ ipci Q£ 11 iy 1 


L»n 3 


0M3 




46 


Ph 


SChU 


MpPinprP7inv/l 
ivici ipci az.11 iy 1 


PH 

on 3 


PUI 


20 


47 


Ph 


SCH 3 


1 i^ci cia.ii iy 1 


u 
n 


n-rropyi 




48 


Ph 


SCH 3 


Me PiDerazinvl 


H 


n-Propyl 




49 


Ph 


SCHU 


PiDera7invl 

• ■ 1 cifc 1 1 1 y 1 


H 


Cyclo-propyl 


25 


50 


Ph 


SChU 


MePiDera7invl 


H 


Cyclo-propyl 




51 


Ph 


SCH 3 


NH 2 


H 


Cyclo-propyl 




52 


Ph 


SCH3 


PiDerazinvl 


CH 2 CH 2 CH 2 






53 


Ph 


SCH 3 


MePinera7invl 


C H 2 C H 2 C H 2 


30 


54 


Ph 


SCH 3 


NH 2 


CH 2 CH 2 CH 2 




55 


Ph 


SChU 


Pinf a ra7in\/l 

1 1 az.11 iy 1 


CH 2 CH 2 CH 2 CH 2 




56 


Ph 


SChU 


ivici ipci az,ii iy 1 


CH 2 CH 2 CH 2 CH 2 


35 


57 


Ph 


SCH 3 


Pinprfl7in\/! 
f ipc 1 aziiiy 1 


CH 2 SCH 2 


58 


Ph 


SCH 3 


"iwi iptri azn lyi 


CH 2 SCH 2 




59 


Thiophenyl 


SChU 


1 1 pci az. lily) 


H | 


CH 3 




60 


Thiophenyl 


SChU 


ivici ipci az 1 1 lyi 


H 


CH 3 


40 


61 


Thiophenyl 


SCHo 


NH 2 


H 


CH 3 




62 


Ph 


SCH 3 


MePinpra7invl 
'••ci ipci az 1 1 lyi 


H 


i-Propyl 




63 


Ph 


SCH 3 


NH 2 


. H 


i- Propyl 


45 


64 


Ph 


SCH 3 


PiDerazinvl 


H 


t-Butyl 




65 


Ph 


Ethyl 


PiDerazinvl 

■ l^/wl (UL Illy 1 


H 


CH 3 




66 


Ph 


Ethyl 


MePiperazinyl 


H 


CH 3 




67 


Ph 


Ethyl 


(CHoUN-ChUChUNH 


H 


CH 3 


50 


68 


4-Br-Ph 


Ethyl 


Piperazinyl 


H 


CH 3 




69 


4-Br-Ph 


Ethyl 


MePiperazinyl 


H 


CH 3 




70 


4-Br-Ph 


Ethyl 


(CH 3 ) 2 N-CH 2 CH 2 NH 


H 


CH 3 


55 


71 


4-MeO-Ph 


Ethyl 


Piperazinyl 


H 


CH 3 




72 


4-MeO-Ph 


Ethyl 


MePiperazinyl 


H 


CH 3 




73 


4-MeO-Ph 


Ethyl 


NH 2 


H 


CH 3 



8 
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(continued) 





example 
No. 


D1 


R2 


R3 




R5 


5 


74 


4-MeO-Ph 


Ethyl 


2,6-Dimethylpiperazinyl 


H 


CH 3 




75 


Ph 


Ethyl 


Plperazinyl 


CH 2 CH 2 CH 2 




76 


Ph 


Ethyl 


MePiperazinyl 


CH 2 CH 2 CH2 


10 


77 


Ph 


Ethyl 


NH 2 


CH 2 CH 2 CH 2 




78 


Ph 


Ethyl 


2,6-Dimethylpiperazinyl 


CH 2 CH 2 CH 2 




79 


Ph 


H 


Piperazinyl 


H 


CH 3 


15 


80 


Ph 


H 


MePiperazinyl 


H 


CH 3 


81 


o-Tolyl 


SCH 3 


Piperazinyl 


H 


CH 3 




82 


o-Tolyl 


SCH 3 


MePiperazinyl 


H 


CH 3 




83 


o-Tolyl 


SCH 3 


NH 2 


H 


CH 3 


20 


84 


m-Tolyl 


SCH 3 


Piperazinyl 


H 


CH 3 




85 


m-Tolyl 


SCH 3 


MePiperazinyl 


H 


CH 3 




86 


m-Totyl 


SCH 3 


NH 2 


H 


CH 3 


25 


87 


3-Pyridyl 


SCH 3 


Piperazinyl 


H 


CH 3 


88 


3-Pyridyl 


SCH 3 


MePiperazinyl 


H 


CH 3 




89 


3-Pyridyl 


SCH 3 


NH 2 


H 


CH 3 




90 


Ph 


SCH 3 


MePiperazinyl 


CH 2 CH 2 OH 


CH 3 


30 


91 


Ph 


OCH 2 CH 2 OH 


MePiperazinyl 


H 


CH 3 




92 


Ph 


SCH 3 


Piperazinyl 


H 


CH 2 CH 2 0-CH 3 




93 


Ph 


SCH 3 


MePiperazinyl 


H 


CH 2 CH 2 0-CH 3 


35 


94 


Ph 


SCH 3 


NH 2 


H 


CH 2 CH 2 0 - CH 3 


95 


Ph 


SCH 3 


Piperazinyl 


H 


CH 2 OCH 3 




96 


Ph 


SCH 3 


MePiperazinyl 


H 


CH 2 OCH 3 




97 


Ph 


SCH 3 


NH 2 


H 


CH 2 OCH 3 


40 


98 


Ph 


SCH 3 


MePiperazinyl 


H 


CI 




99 


nu 

rn 


CPU 

SCH 3 


MePiperazinyl 


H 


H ' 




1 00 


rn 


OUH3 


MePiperazinyl 


H 


OCH 2 CH 2 OH 


45 


I 0 1 


Dh 

rn 


bon 3 


Nri 2 


H 


CI 


1 o^a 


rn 


oOn 3 


Nn 2 


H 


N(CH 3 ) 2 




1 U^D 


Dh 

rn 


bOH 3 


MM 

i>Jri 2 


H 


NHCH 2 CH 2 . N 
(CH 3 ) 2 


50 


103 


Ph 


SCH 3 


NH 2 


H 


MePiperazinyl 




104 


Ph 


Ethyl 


MePiperazinyl 


H 


CI 




105 


Ph 


Ethyl 


MePiperazinyl 


H 


H 




106 


Ph 


Ethyl 


MePiperazinyl 


H 


MePiperazinyl 


55 


107 


Ph 


Ethyl 


MePiperazinyl 


H 


Morpholinyl 




108 


Ph 


Ethyl 


MePiperazinyl 


H 


OCH 2 CH 2 OH 



9 
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(continued) 



Exampl 

NO. 


R1 


R2 


R3 


R< 


R5 


i uya 


Ok 

Ph 


Ethyl 


MePlperazinyl 


H 


N(CH 3 ) 2 


109b 


Ph 


Ethyl 


MePiperazinyl 


H 


NHCH 2 CH 2 
N-(CH 3 )2 


44 f\ 

110 


Ph 


Ethyl 


NH 2 


H 


CI 


4 44 
111 


Ph 


Ethyl 


NH 2 


H 


MePiperazinyl 


112a 


Ph 


Ethyl 


NH 2 


H 


N(CH 3 ) 2 


112b 


Ph 


Ethyl 


NH 2 


H 


NHCH 2 CH 2 
iM-Von 3 ; 2 


113 


Ph 


SCH 3 


NH 2 


H 




114 


Ph 


SCH 3 


NH 2 


H 


CH 2 NHMePip 


115 


Ph 


SCH 3 


MePiperazinyl 


H 


CH 2 NHMePip 


116 


Ph 


SCH 3 


NH 2 


H 


CH 2 Morph ! 


117 


Ph 


SCH 3 


MePiperazinyl 


H 


CH 2 Morph j 


118 


Ph 


SCH 3 


0(CH 2 )N(CH 3 ) 2 


H 


CH 3 


119 


Ph 


SCH 3 


0(CH 2 ) 2 morpholinyl 


H 


CH 3 



[0022] The following compounds of formula l-B were manufactured in accordance with Synthesis Examples 120-125: 



Example 
No. 


R1 


R2 


R3 


R s 


120 


Ph 


SCH 3 


NH 2 


H 


121 


Ph 


SCH 3 


NHCH 3 


CH 3 


122 


Ph 


SCH 3 


N(CH 3 ) 2 


CH 3 


123 


Ph 


SCH 3 


NH(CH 2 ) 3 N-(CH 3 ) 2 


CH 3 


124 


Ph 


SCH3 


MePiperazinyl 


CH 3 


125 


Ph 


SCH 3 


Benzylpiperazinyl 


CH 3 



[0023] As mentioned earlier, the compounds of formulae l-A and l-B are novel. They have pharmacological properties 
and possess only a low toxicity. They have as a common feature they pronounced affinity to 5-HT 6 receptors and, on 
the basis of their action at this receptor, are suitable for the treatment or prevention of central nervous disorders such 
as, for example, psychoses, schizophrenia, manic depressions, neurological disorders, memory disorders, Parkinson's 
disease, amyotrophic lateral sclerosis, Alzheimer's disease and Huntington's chorea. 

[0024] The binding of the compounds of formulae l-A and l-B in accordance with the invention to 5-HT 6 receptors 
was determined as follows. 

[0025] Membranes obtained from HEK 1293 cells which had been transfected with 5-HT 6 receptors from rats were 
used. 

[0026] The cells were purified by two-fold centrifugation (1 0 minutes at 3000 g) in phosphate buffer-sodium chloride 
solution. The cell mass was suspended in an ice-coid solution consisting of 50 mm Tris-HCI buffer, 10 mm MgCI 2 , 0.5 
mm EDTA and 0.1 mm phenylmethylsulphonyl fluoride and homogenized (Polytron homogenizer, 1 5 seconds at max- 
imum speed). The homogenizate was incubated at 37°C for 10 minutes and subsequently centrifuged (20 minutes at 
20 000 g). The cell mass was again suspended in the aforementioned Tris buffer solution. The cell concentration 
obtained was 4 x 10 7 cells/ml. 1 ml aliquots of the homogenizate were frozen at -80°C. 

[0027] Displacement experiments were carried out in order to determine the affinity of the test substance to the 5-HT 6 
receptor. For the performance of the test, the homogenizate was thawed and suspended in a buffer solution (pH 7.4) 
consisting of 50 mm Tris-HCI buffer, 5 mm MgCI 2 , 10- 5 M pargyline and 0.1% ascorbic acid. 100 u.l of membrane 
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suspension, 50 uJ of pH]-LSD (specific activity 85Ci/mMol, final concentration 1 NM) and 50 u.l of test substance solution 
were incubated at 37°C for 1 hour. The respective test substance was investigated at 7 different concentrations of 
10- 10 M to 10" 4 M. The binding reaction of the test substance was interrupted by rapid filtration through a Whatmann 
GF/B filter. The filters were washed with 2 x 2 ml of Tris-HCI buffer (50 mm pH 7.4) and the radioactivity of the filter 
5 was measured by scintillation spectroscopy in 2 ml of scintillation solution. All tests were carried out in triplicate and 
repeated three times. The pKi values (pKi = -log 10 Ki) of the test substances have been determined. The Ki value is 
defined by the following formula 



10 



IC, 



50 



i + iy 



in which the IC^ values are those concentrations of the test compounds in NM by which 50% of the ligands bonded 
15 to the receptor are displaced. [L] is the concentration of the ligand and the K D value Is the dissociation constant of the 
ligand. 

[0028] The compounds In accordance with the invention have a selective affinity to 5-HT 6 receptors with a pKi value 
between 6.5 and 9.5. 

[0029] The compounds of formulae 1-A and l-B and the pharmaceutical^ acceptable salts of the compounds of for- 
20 mulae l-A and l-B can be used as medicaments, e.g. In the form of pharmaceutical preparations. The pharmaceutical 
preparations can be administered orally e.g. in the form of tablets, coated tablets, dragees, hard and soft gelatine 
capsules, solutions, emulsions or suspensions. However, the administration can also be effected rectally, e.g. in the 
form of suppositories, or parentally, e.g. in the form of injection solutions. 

[0030] For the production of pharmaceutical preparations, the compounds of formulae l-A and l-B and the pharma- 
25 ceutically acceptable salts of the compounds of formulae l-A and l-B can be processed with pharmaceuticalfy inert, 
inorganic or organic carriers. Lactose, corn starch or derivatives thereof, talc, stearic acid or its salts and the like can 
be used as such carriers for tablets, coated tablets, dragees and hard gelatine capsules. Suitable carriers for soft 
gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols and the like. Depending 
on the nature of the active ingredient no carriers are, however, usually required in the case of soft gelatine capsules. 
so Suitable carriers for the production of solutions and syrups are, for example, water, polyols, glycerol, vegetable oils 
and the like. Suitable carriers for suppositories are, for example, natural or hardened oils, waxes, fats, semi-liquid or 
liquid polyols and the like. 

[0031] Moreover, the pharmaceutical preparations can contain preservatives, solubilizers, stabilizers, wetting agents, 
emuisifiers, sweeteners, colorants, flavorants, salts for varying the osmotic pressure, buffers, masking agents oranti- 

35 oxidants. They can also contain still other pharmaceutically valuable substances. 

[0032] Medicaments containing a compound of formula l-A or l-B or a pharmaceutically acceptable salt thereof and 
a therapeutically inert carrier are also an object of the present invention, as is a process for their production, which 
comprises bringing one or more compounds of formula I and/or pharmaceutically acceptable acid addition salts thereof 
and, if desired, one or more other therapeutically valuable substances together with one or more therapeutically inert 

40 carriers into a galenical administration form in a manner known perse. 

[0033] In accordance with the invention compounds of general formulae l-A and l-B as well as their pharmaceutically 
acceptable salts can be used in the treatment or prevention of central nervous disorders, such as depressions, psy- 
choses, schizophrenia, neurological disorders, memory disorders, Parkinson's disease, amyotrophic lateral sclerosis, 
Alzheimer's disease, Huntington's chorea and forthe production of corresponding medicaments. The dosage can vary 

45 within wide limits and will, of course, be fitted to the individual requirements in each particular case. In the case of oral 
administration the dosage lies in a range of about 0.1 mg per dose to about 1 000 mg per day of a compound of general 
formula l-A or l-B or the corresponding amount of a pharmaceutically acceptable salt thereof, although the upper limit 
can also be exceeded when this is shown to be indicated. 

[0034] The following Examples serve to illustrate the present invention in more detail. However, they are not intended 
50 to limit its scope in any manner. 

Example 1 

3-Benzenesulphonyl-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1,5-a]pyrimidine 

55 

[0035] 

a) A solution of 6.30 g (21 mmol) of 4-benzenesulphonyl-5-methylsulphanyl-2H-pyrazol-3-ylamine and 3.24 ml 
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(25.8 mmol) of ethyl acetoacetate in 20 ml of acetic acid was heated at reflux for 1 .5 hrs. The reaction solution 
was cooled to 0°C and stirred at this temp rature for 30 min. The separated crystals were filtered off under suction 
and dried at 50°/10 Torr. There were thus obtained 6.10 g (87%) of 3-benzenesulphonyl-5-methyl-2-methylsulph- 
anyl-pyrazolo[1 ,5-a]pyrimidin-7-ol as white crystals, m.p. > 220°. 

b) A suspension of 3.0 g (8.94 mmol) of 3-ben2enesulphonyl-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimi- 
din-7-ol in 20 ml of POCI 3 was heated at reflux for 45 min. The reaction solution was cooled to RT and evaporated 
in a high vacuum. The residue was treated with 1 00 ml of ice-water and the pH value of the solution was adjusted 
to 8 with sat. NaHC0 3 solution. The aqueous phase was extracted three times with 100 ml of CH 2 CI 2 , and the 
organic phases were dried (MgS0 4 ), filtered and evaporated. Chromatography (Si0 2 , Cr^Clg/AcOEt 1 9:1 ) of the 
residue yielded 3.0 g (94%) of 3-ben2enesulphony|.7-chloro-5-methyl-2-methylsulphanyl-pyra2olo[1,5-a]pyrimi- 
dine as pale yellow crystals, m.p. 1 63-1 65°C. 

c) 0.3 g (3.4 mmol) of piperazine in 1 0 ml of DMF was added to a solution of 0.6 g (1 .7 mmol) of 3-benzenesulphonyl- 
7-chloro-5-methyl-2-methylsuiphanyl-pyra2olo[1,5-a]pyrimidine in 10 ml of DMF and the mixture was stirred at 
60°C for 2 hrs. The reaction solution was cooled to RT and evaporated in a high vacuum. The residue was parti- 
tioned between 2N NaOH and CH 2 CI 2 . The aqueous phase was extracted three times with CH 2 CI 2 , and the com- 
bined organic phases were dried (MgSCty, filtered and evaporated. Subsequent chromatography (Si0 2 , CHgCI^ 
MeOH 8:1) and crystallization from EtOH yielded 0.35 g (51%) of 3-benzenesulphonyl-5-methyl-2-methylsulpha- 
nyl-7-piperazin-1 -yl-pyrazolo[1 ,5-aJpyrimidine as colourless crystals, m.p. 201 -202°. 

Example 2 



3-Benzenesulphonyl-5-met hyl-7-(4-methy^ 

[0036] 0.15 g (1 .5 mmol) of 1 -methyl -piperazine in 10 ml of DMF was added to a solution of 0.45 g (1 .275 mmol) of 
3-benzenesulphonyl-7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1 f 5-a]pyrimidine in 10 ml in DMF and stirred at 60° 
for 2 hrs. The reaction solution was cooled to RT and evaporated in a high vacuum. The residue was partitioned 
between 2N NaOH and CH 2 CI 2 . The aqueous phase was extracted three times with CH 2 CI 2 , and the combined organic 
phases were dried (MgS0 4 ), filtered and evaporated. Subsequent chromatography (Si0 2 , C^CI^MeOH 15:1) and 
crystallization from EtOH yielded 0.40 g (75%) of 3-benzenesulphonyl-5-methyl-7-(4-methyl-piperazine-1-yl)-2-meth- 
ylsulphanyl-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 209-210°. 

Example 3 

(3-Benzenes ulphonvl-5-methyl-2-methylsuiphanyl-pyrazolo[1,5-a1pyrimidin-7-yl)-methyl-amine 

[0037] 10 ml of a 33% solution of methylamine in EtOH was added to a solution of 0.3 g (0.85 mmol) of 3-benze- 
nesulphonyl-7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine in 5 ml of DMF and stirred at RTfor2 hrs. 
The reaction solution was evaporated in a high vacuum and the residue was partitioned between 2N NaOH and CH 2 CI 2 . 
The aqueous phase was extracted three times with CH 2 CI 2 , and the combined organic phases were dried (MgS0 4 ), 
filtered and evaporated. Subsequent chromatography (SiO^C^CVAcOEt 15:1) and crystallization from EtOH yielded 
0.1 8 g (60%) of (3-benzenesulphonyl-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-yl)-methyt-amine as col- 
ourless crystals, m.p. > 230°. 

Example 4 



(3-Benzenesulphonyl-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-yl)amine 

[0038] 1 0 ml of a 50% solution of NH 3 in MeOH were added to a solution of 0.40 g (1 . 1 3 mmol) of 3-benzenesulphonyl- 

7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine in 1 0 ml of DMF and stirred at RTfor2 hrs. The reaction 

solution was evaporated in a high vacuum and the residue was partitioned between 2N NaOH and CH 2 CI 2 . The aqueous 

phase was extracted three times with CH 2 CI 2 , and the combined organic phases were dried (MgS0 4 ), filtered and 

evaporated. Subsequent chromatography (Si0 2 , CH^AcOEt 7:1 ) and crystallization from EtOH yielded 0.25 g (66%) 

of (3-benzenesulphonyl-5-methyl-2-methylsu!phanyl-pyrazolo[1,5-a]pyrimidin-7-yl)amine as colourless crystals m d 
>230°. ' K * 
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Example 5 

[0039] (3-Benzenesulphonyl-5-methyl-2-mefr added to a 

solution of 0.30 g (0.85 mmol) 3-benzenesulphonyl-7-chloro-5-methyl-2-methylsulphanyl-pyra2olo[1,5-a]pyrimidine in 
5 10 ml of DMF and stirred at RTfor 1 nr. The reaction solution was evaporated in a high vacuum and the residue was 
partitioned between 2N NaOH and CH 2 CI 2 . The aqueous phase was extracted three times with CH 2 CI 2 , and the com- 
bined organic phases were dried (MgS0 4 ), filtered and evaporated. Subsequent chromatography (Si0 2 , C^CI^AcOEt 
15:1) and crystallization from EtOH yielded 0.18 g (58%) of (3-benzene- sulphonyl-5-methyl-2-methylsulphanyl-pyra- 
zolo[1 ,5-a]pyrimidin-7-yl)-dimethyl-amine as colourless crystals, m.p. > 230°. 

10 

Example 6 

3-Benzenesulphonyl-5'methyl-2-methylsulphanyl-7-morpholin-4-yl-pyrazolo[1,5-a]pyrimidine 

15 [0040] 0.20 g (2.2 mmol) of morpholine was added to a solution of 0.25 g (0.85 mmol) of 3-benzenesulphonyl-7-chlo- 
ro-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine in 1 01 of DMF and stirred at 60° for 1 hr. The reaction solution 
was cooled to RT and evaporated in a high vacuum. The residue was partitioned between 2N NaOH and CH 2 CI 2 . The 
aqueous phase was extracted three times with d-^C^, and the combined organic phases were dried (MgS0 4 ), filtered 
and evaporated. Subsequent chromatography (Si0 2 , Ch^CI^MeOH 25:1) and crystallization from EtOH yielded 0.20 

20 g (70%) of 3-benzenesulphonyl-5-methyl-2-methylsulphanyl-7-morpholin-4-yhpyrazolo[1 ,5-aJpyrimidine as colourless 
crystals, m.p. 206-208°. 

Example 7 

25 3-Benzenesulphonyl-7-imidazol-1-yl-5-methyl-2-methylsulphanyl-pyrazolo[1 ; 5-a]pyrimidine 

[0041] 0.08 g (1 .5 mmol) of sodium methanolate was added to a suspension of 0.122 g (1 .8 mmol) of imidazole in 
30 ml of DMF and stirred at 60° for 15 min. Subsequently, a solution of 0.53 g (1.5 mmol) of 3-benzenesulphonyl- 
7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]-pyrimidine in 10 ml of DMF was added to this suspension and 
30 stirred at 60° for 1 hr. The reaction solution was cooled to RT and evaporated in a high vacuum. The residue was 
partitioned between 2N NaOH and CH 2 CI 2 . The aqueous phase was extracted three times with CH 2 CI 2 , and the com- 
bined organic phases were dried (MgS0 4 ), filtered and evaporated. Subsequent chromatography (Si0 2 , C^CI^MeOH 
15:1) and crystallization from EtOH yielded 0.30 g (51%) of 3-benzenesulphonyl-7-imidazol-1-yl-5-methyl-2-methyl- 
sulphanyl-pyrazolo[1,5-a]pyrimidine as colourless crystal, m.p. >230°. 

35 

Example 8 

3-Benzenesulphonyl-7-(4-benzyl-piperazin-1-yl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine 

40 [0042] 0.35 g (2 mmol) of N-benzyl-piperidine was added to a solution of 0.35 g (1 mmol) of 3-benzenesulphonyl- 
7-chioro-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine in 5 ml of DMF and stirred at 60° for2 hrs. The reaction 
solution was cooled to RT and evaporated in a high vacuum. The residue was partitioned between 2N NaOH and 
CH 2 CI 2 . The aqueous phase was extracted three times with CH 2 CI 2 , and the combined organic phases were dried 
(MgS0 4 ), filtered and evaporated. Subsequent chromatography (Si0 2 , C^CIg/MeOH 19:1) and crystallization from 

45 EtOH yielded 0.36 g (73%) of 3-benzenesulphonyl-7-(4-benzyl-piperazin-1-yl)-5-methyl-2-methylsulphanyl-pyrazolo 
[1,5-a]pyrimidine as colourless crystals m.p. 156-158°. 

Example 9 

so 2-[4-(3-Benzenesulphonyl-5-methyl-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-yl)-piperazin-1-yl1-ethanol 

[0043] 0.26 g (2 mmol) of 1 (2-hydroxyethyl)-piperazine was added to a solution of 0.35 g (1 mmol) of 3-benze- 
nesulphonyl-7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5 a]pyrimidine and stirred at 60° for 2 hrs. The reaction 
solution was cooled to RT and evaporated in a high vacuum. The residue was partitioned between 2N NaOH and 
55 CH 2 CI 2 . The aqueous phase was extracted three times with CH 2 CI 2 , and he combined organic phases were dried 
(MgS0 4 ), filtered and evaporated. Subsequent chromatography (Si0 2 , C^CI^MeOH 19:1) and crystallization from 
EtOH yielded 0.36 g (73%) of 2-[4-(3-benzenesulphonyl-5-methyl-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-yl)-pip- 
erazin-yl]-ethanol as colourless crystals, m.p. 189-190°. 
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Example 10 

3-Benzenesulphonyl-5^ ethyl-2-me^ 

[0044J 0.16 g (1 mmol) of N-phenyl-piperazine was added to a solution of 0.17 g (0.5 mmoi) of 3-benzenesulphonyl- 
7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine in 3 ml of DMF and stirred at 60° for 2 hrs. The reaction 
solution was cooled to RT and evaporated in a high vacuum. The residue was partitioned between 2N NaOH and 
CH 2 CI 2 . The aqueous phase was extracted three times with CH 2 CI 2 , and the combined organic phases were dried 
(MgS0 4 ), filtered and evaporated. Subsequent chromatography (Si0 2 , CHjjClg/MeOH 19:1) and crystallization from 
EtOH yielded 0.16 g (67%) of 3-benzenesulphonyl-5-methyl-2-methylsu!phan^ 
[1 f 5-a]pyrimidine as colourless crystals, m.p. > 230°. 

Example 11 

N-(3-Benzenesulphonvl-5- methyl-2-methylsulphan^ 
1 ,2-diamine 

[0045] 0.088 g (1 mmol) of 2-dimethylaminoethylamine was added to a solution of 0.17 g (0.5 mmol) of 3-benze- 
nesulphonyl-7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-aJpyrimidine in 3 ml of DMF and stirred at 60° for 2 hrs. 
The reaction solution was cooled to RT and evaporated in a high vacuum. The residue was partitioned between 2N 
NaOH and CH 2 CI 2 . The aqueous phase was extracted three times with CH 2 CI 2 , and the combined organic phases 
were dried (MgSCg, filtered and evaporated. Subsequent chromatography (Si0 2 , CH^i^MeOH 19:1) and crystalli- 
zation from EtOH yielded 0.23 g (73%) of N-(3-benzenesulphonyl-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimi- 
din-7-yl)-N\N'-dimethyl-ethane-1 ,2-diamine as colourless crystals, m.p. 190-191°. 

Example 12 

(3R,5S)-3-Benzenesulphon yl-7-(3,5-dime^ 

[0046] 0.28 g (2 mmol) of cis-2,6-dimethylpiperazine was added to a solution of 0.35 g (1 mmol) of 3-benzenesulpho- 
nyl-7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine in 5 ml of DMF and stirred at 60° for 2 hrs. The 
reaction solution was cooled to RT and evaporated in a high vacuum. The residue was partitioned between 2N NaOH 
and CH 2 CI 2 . The aqueous phase was extracted three times with CH 2 CI 2 , and the combined organic phases were dried 
(MgS0 4 ), filtered and evaporated. Subsequent chromatography (Si0 2 , C^CIg/MeOH 19:1) and crystallization from 
EtOH yielded 0.29 g (67%) of (3R,5S)-3-benzenesulphonyl-7-(3,5-dimethyl-piperazin-1-yl)-5-methyl-2-methylsulpha- 
nyl-pyrazolo[1 ,5-a]pyrirnidine as colourless crystals, m.p. 220-221°. 

Example 13 

3-Benzenesulphonyl-5-methyl-2-methvlsulphanvl-7-piperazin-1-yl-pyrazolon,5-a1-pyrimidine 
[0047] 

a) A solution of 7.08 g (25 mmol) of 5-methylsulphanyl-4-(toluene-4-sulphonyl)-2H-pyrazol-3-ylamine and 4.0 ml 
(31.25 mmol) of ethyl acetoacetate in 30 1 of acetic acid was heated at reflux for 1 .5 hrs. The reaction solution 
was cooled to 0° and stirred at this temperature for 30 min. The separated crystals were filtered off under suction 
and dried at 50°/10 Torr. There were thus obtained 7.20 g (82%) of 5-methyl-2-methy!sulphanyl-3-(toluene- 
4-sulphonyl)-pyrazolo[1 ,5-a]pyrimidin-7-ol as white crystals, m.p. > 230°. 

b) A suspension of 3.8 g (10.8 mmol) of 5-methyl-2-methylsulphanyl-3-(toluene-4-sulphonyl)-pyrazolo[1 ,5-a]pyri- 
midin-7-ol in 20 1 of POCI 3 was heated at reflux for 1 hr. The reaction solution was cooled to RT and evaporated. 
The residue was treated with 100 ml of ice-water and the pH value of the solution was adjusted to 8 with sat. 
NaHCQ 3 solution. The aqueous phase was extracted three times with CH 2 CI 2 , and the organic phases were dried 
(MgS0 4 ), filtered and evaporated. Chromatography (Si0 2 , CH^I^AcOEt 25:1 ) of the residue yielded 3.8 g (95%) 

of 7-chloro-5-methyl-2-methylsulphanyl-3-(toluene-4*sulphonyl)-pyrazolo[1 ,5-a]pyrimidine as pale yellow crystals 
m.p. 197-198°. 

c) 0 .3 g (3.4 mmol) of piperazine in 1 0 ml of DMF was added to a solution of 0.62 g (1 .7 mmol) of 7-chloro-5-methyl- 
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2-methyl-sulphanyl-3-(toluene-4-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine in 1 0 ml of DMF and stirred at 60° for 2 hrs. 
The reaction solution was cooled to RT and evaporated in a high vacuum. The residue was partitioned between 
2N NaOH and CH 2 CI 2 . The aqueous phas was xtracted three times with CH 2 CI 2 , and the combined organic 
phases were dried (MgS0 4 ), filtered and evaporat d. Subsequent chromatography (Si0 2 , C^CIg/MeOH 6:1) and 
crystallization from EtOH yielded 0.30 g (42%) of 3-benzenesulphonyl-5-methyl-2-methylsulphanyl-7-piperazin- 
1-yl-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 137-139°. 

Example 14 

5-Methyl-7-(4-methy)-piperazin-1^ 

[0048] In an analogous manner to that described in Example 2, from 7-chloro-5-methyl-2-methylsulphanyl-3-(tolu- 
ene-4-sulphonyl)-pyrazolo[1,5-a]pyrimidine and 1-methyl-piperazine there was obtained 5-methyl-7-(4-methyl-piper- 
azin-1-yl)-2-methylsulphanyl-3-(toluene-4-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 221-223°. 

Example 15 

Methyl-[5-methyl-2'methylsulphanyl-3"(toluene-4-sulphonyl)"pyrazolo[1,5-a]pyrimidin-7-yl]-amine 

[0049] In an analogous manner to that described in Example 3, from 7-chloro-5-methyl-2-methy!sulphanyl-3-(tolu- 
ene-4-sulphonyl)-pyrazolo[1 ,5-aJpyrimidine and methylamine in EtOH there was obtained methyl-[5-methyl-2-methyl- 
sulphanyl-3-(toluene-4-sulphonyl)-pyrazolo[1,5-a]pyrimidin-7-yl]-amine as colourless crystals, m.p. > 230°. 

Example 16 

5-Methyl-2'methylsuiphanyi-3-(toluene-4-sulphonyl)-pyrazolo[1,5-a]pyrimidin-7-ylamine 

[0050] In an analogous manner to that described in Example 4, from 7-chloro-5-methyl-2-methylsulphanyl-3-(tolu- 
ene-4-sulphonyl)-pyrazolo[1,5-a]pyrimidine and NH 3 in MeOH there was obtained 5-methyi-2-methylsulphanyl-3-(tol- 
uene-4-sulphonyl)-pyrazolo[1 ,5-a]pyrimidin-7-ylamine as colourless crystals, m.p. > 230°. 

Example 17 

Dimethyl-[5-methyl-2-methylsulphanyl-3-(toluene-4-sulphonyl)-pyrazolof1 ,5-a]pyrimidin-7-yl]-amine 

[0051] In an analogous manner to that described in Example 5, from 7-chloro-5-methyl-2-methylsulphanyl-3-(tolu- 
ene-4-sulphonyl)-pyrazolo[1,5-a]pyrimidine and dimethylamine in EtOH there was obtained dimethyl-[5-methyl- 

2- methylsulphanyl-3-(toluene-4-sulphonyl)-pyrazolo[1 ,5-a]pyrimidin-7-yl]-amine as colourless crystals, m.p. > 230°. 

Example 18 

3- (4-lsopropyl-benzenesulphonyl)-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1,5-a]pyrimidine 
[0052] 

a) 1 .8 g (44.6 mmol) of NaH (60% suspension in oil) were added portionwise to a solution of 5 g (22.3 mmol) of 
(4-isopropyl-benzenesulphonyl)-acetonitrile and 1 .4 ml of CS 2 in 14 ml of DMSO and stirred at room temperature 
for 45 min. Subsequently, 2.9 ml (47 mmol) of methyl iodide were slowly added dropwise thereto and stirred at RT 
for 2 hrs. After the addition of 30 ml of H 2 0 the separated crystals were filtered off under suction and crystallized 
from EtOH^CH^^. There were thus obtained 4.9 g (67%) of 2-(4-isopropyl-benzenesu1phonyl)-3,3-bis-methyl- 
sulphanyl-acrylonitrile as pale yellow crystals, m.p. 87-. 

b) 0.36 ml (7.3 ml) of NH 2 NH 2 was added to a solution of 2.0 g (6.1 mmol) of 2-(4-isopropyl-benzenesulphonyl)- 
3,3-bis-methylsulphanyl-acrylonitrile in 11 ml of EtOH and heated at reflux for 30 min. The pale brown solution was 
evaporated and chromatographed (Si0 2 , CH 2 CI 2 /MeOH 9:1). There were thus obtained 1 .82 g (69%) of 4-isopro- 
pyl-benzenesulphonyl)-5-methylsulphanyl-2H-pyrazol-3-ylamine as a beige foam. 

c) A solution of 1.80 g (5.8 mmol) of 4-(4-isopropyl-benzenesulphonyl)-5-methylsulphanyl)-2H-pyrazol-3-ylamine 
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and 1 . 1 3 ml (8.8 mmo!) of ethyl acetoacetate in 1 0 ml of acetic acid was heated at r flux for 1 .5 hrs. Th reaction 
solution was cooled to 0° and stirr d at this temperature for 30 min. The separated crystals were filtered off and 
dried at 50°/1 OTorr. There were thus obtained 1 .82 g (83%) of 3-(4-isopropyl-ben2enesulphonyl)-5-methyl-2-meth- 
ylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-ol as white crystals, m.p. > 230°. 

d) A suspension of 1 .8 g (4.8 mmol) of of 3-(4-isopropyl-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo 
[1 ,5-a]pyrimidin-7-ol in 30 ml of POCI3 was heated at reflux for 45 min. The reaction solution was cooled to RT 
and evaporated. The residue was treated with 100 ml of ice-water and the pH value of the solution was adjusted 
to 8 with sat. NaHC0 3 solution. The aqueous phase was extracted three times with CH 2 CI 2 , and the organic phases 
were dried (MgS0 4 ), filtered and evaporated. Chromatography (Si0 2 , CHgCI^AcOEt 19:1) of the residue yielded 
1.78 g (93%) of 3-(4-isopropyl-benzenesulphonyl)-5-methyl-2-methylsulph as 
pale yellow crystals, m.p.1 83-1 84°. 

e) In an analogous manner to that described in Example 1c), from 7-chloro-3-(4-isopropyl-benzenesulphonyl)- 

5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine and piperazine there was obtained 3-(4-isopropyl-benze- 

nesulphonyl)-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1 f 5-a]pyrimidine as colourless crystals, m.p 
>230°. 

Example 19 

3-(4-lsopropyl-benzenesul phonyl)-5-me^ ,5-alpyrimidine 

[0053] In an analogous manner to that described in Example 2, from 7-chloro-3-(4-isopropyl-benzenesulphonyl)- 
5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and 1-methyl-piperazine there was obtained 3-(4-isopropyl- 
benzenesulphonyl)-5-methyl-7-(4-methyl-piperazin-1 -yl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine as colourless 
crystals, m.p. 218-219°. 

Example 20 

3-(4-tsoprop yl-benzenesulphonyl)-5-me^ ,5-alpyrimidine 

[0054] In an analogous manner to that described in Example 4, from 7-chloro-3-(4-isopropylbenzenesulphonyl)- 
S-methyl^-methylsulphanyl-pyrazoloII^-alpyrimidine and NH 3 in MeOH there was obtained 3-(4-isopropyl-benze- 
nesulphonyl)-5-methyl-7-(4-methyl-piperazin-1 -yl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine as colourless crys- 
tals, m.p. >230°. 

Example 21 

[3-(4-lsopro pyl-benzenesulphonvl)-5-methyl-2-m^^ 

[0055] In an analogous manner to that described in Example 5 : from 7-chloro-3-(4-isopropyl-benzenesulphonyl)- 
5-methyl-2-methylsulphanyl-pyra2olo[1 ,5-a]pyrimidine and dimethyl-amine in EtOH there was obtained [3-(4-isopropyl- 
benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-alpyrimidin-7-yl]-dimethyl-amine as colourless crystals, 
m.p. 222-224°. 

Example 22 

3-(4-tert-Butyl-benzenesulphonyl)-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1,5-a]pyrimi 
[0056] 

a) In an analogous manner to that described in Example 18 a) to d), starting from (4-tert-butyl-benzenesulphonyl)- 
acetonftrile there was obtained 3-(4-tert-butyl-benzenesulphonyl)-7-chloro-5-methyl-2-methylsulphanyl-pyrazolo 
[1 ,5-a]pyrimidine as a beige foam. 

b) In an analogous manner to that described in Example 1c), from 3-(4-tert-butyl-benzenesulphonyl)-7-chloro- 
5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and piperazine there was obtained 3-(4-tert-butyl-benze- 
nesulphonyl)-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 
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178-180°. 
Example 23 

3-(4-tert-Butyl-benzenesu{phonyl)-5-m^ 

[0057] In an analogous manner to that described in Example 2, from 3-(4-tert-butyl-benzenesulphonyl)-7-chtoro- 
5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and 1-methyl-piperazine there was obtained 3-(4-tert-butyl- 
benzenesulphonyl)-5-methyl-7-(4-methyl-piperazin- 1-yl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine as colourless 
crystals, m.p. 238-239°. 

Example 24 

3-(4-tert-Butyl-benzenesulphonyl)-5-methyl-2-methylsuiphanyl-pyrazolo[1,5-a]pyrimidin-7-ylam}ne 

[0058] In an analogous manner to that described in Example 4, from 3-(4-tert-butyl-benzenesulphonyl)-7-chloro- 
5-methyl-2-methylsulphanyl-pyrazo!o[1,5-a)pyrimidine and NH 3 in MeOH there was obtained 3-(4-tert-butyl-benze- 
nesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-ylamine as colourless crystals, m.p. > 230°. 

Example 25 

3-(4>Chloro-benzenesulphonyl)-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1 ,5-a]pyrimidine 
[0059] 

(a) In an analogous manner to that described in Example 18 a) to d), starting from (4-chloro-benzenesulphonyl)- 
acetonltrile there was obtained 7-chloro-3-(4-chloro-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo 
[1 ,5-a]pyrimldine as a colourless foam. 

(b) In an analogous manner to that described in Example 1c), from 7-chloro-3-(4-chlorobenzenesulphonyl)-5-me- 
thyi-2-methylsulphanyl-pyrazo!o[1 ,5-a]pyrimidine and piperazine there was obtained 3-(4-chloro-benzenesulpho- 
nyl)-5-methyl-2-methylsulphanyl-7-piperazin-1 -yl-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 214-21 7°. 

Example 26 

3-(4-Chloro-benzenesulphonyl)-5-methyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1 > 5-a]pyrimi 

[0060] In an analogous manner to that described in Example 2, from 7-chloro-3-(4-chlorobenzenesulphonyl)-5-me- 
thyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and 1-methyl-piperazine there was obtained 3-(4-chloro-benze- 
nesulphonyl)-5-methyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1 ,5-ajpyrimidine as colourless crys- 
tals, m.p. 200-201°. 

Example 27 

3-(4-Chloro-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-ylamine 

[0061 ] In an analogous manner to that described in Example 4, from 7-chloro-3-(4-chloro-benzenesulphonyl)-5-me- 
thy!-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and NH 3 in MeOH there was obtained 3-(4-chloro-benzenesulpho- 
nyl)-5-methyl-2-methylsuIphanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine as colourless crystals, m.p. >230°. 

Example 28 

[3-(4-Chloro-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-yl]-dimethyl-amine 

[0062] In an analogous manner to that described in Example 5, from 7-chloro-3-(4-chloro-benzenesulphonyl)-5-me- 
thyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine and dimethyl-amine in EtOH there was obtained [3-(4-chloro-benze- 
nesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-yl]-dimethyl-amine as colourless crystals, m.p. 
221-223°. 
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Example 29 

3-(2,4-Dichloro-benzenesulphonyl)-5-m^^ 
[0063] 

(a) In an analogous manner to that described in Example 18 a) to d), starting from (2,4Hchloro-benzenesulphonyl)- 
acetonitrile there was obtained 7-chloro-3-(2,4-dichloro-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo 
[1 ,5-a]pyrimidine as a colourless foam. 

(b) In an analogous manner to that described in Example 1c), from 7-chloro-3-(2,4-dich!oro-benzenesulphonyl)- 
5-methyl-2-methylsulphanyl-pyrazolot1,5-a]pyrimidine and piperazine there was obtained 3-(2,4-dichloro-benze- 
nesulphonyl)-5-methyl-2-methylsulph as colourless crystals, m p 
>230°. 

Example 30 

3-(2 t 4-Chlor o-benzenesuiphonyl)-5^^ Ipyrimidine 

[0064] In an analogous manner to that described in Example 2, from 7-chloro-3-(2,4-dichloro-benzenesulphonyl)- 

5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine and 1 -methyl-pi perazine there was obtained 3-(2,4-chloro-ben- 

zenesulphonyl)-5-methyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine as colourless crys- 
tals, m.p. >230°. 

Example 31 

S^^-Chloro-benzenesulphonvD-S-methyl^-methylsulphanyl-pyrazolofl.S-alpyrimidin-y-ylamine 

[0065] In an analogous manner to that described in Example 4, from 7-chloro-3-(2,4-chloro-benzenesulphonyl)- 
5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and NH 3 in MeOH there was obtained 3- (2,4-chloro-benze- 
nesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-ylamine as colourless crystals, m.p. >230°. 

Example 32 

3-(4-Bromo-benzenesulphonyl)-5-methyl-2-methy^ 
[0066] 

(a) In an analogous manner to that described in Example 18 a) to d), starting from (4-bromo-benzenesulphonyl)- 
acetonitrile there was obtained 3-(4-bromo-benzenesulphonyl)-7-ch!oro-5-methyl-2-methylsulphanyl-pyrazolo 
[1 ,5-a]pyrimidine as a colourless foam. 

(b) In an analogous manner to that described in Example 1c), from 3-(4-bromo-benzenesulphonyl)-7-chloro-5-me- 
thyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine and piperazine there was obtained 3-(4-bromo-benzenesulpho- 
nyl)-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1 ,5-aJpyrimidine as colourless crystals, m.p. 212-214°. 

Example 33 

3-(4-Bromo -benzenesulphonyl)-5-methyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolof1,5-a1pyri 

[0067] In an analogous manner to that described in Example 2, from 3-(4-bromo-benzenesulphonyl)-7-chloro-5-me- 
thyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and 1 -methyl-piperazine there was obtained 3-(4-bromo-benze- 
nesulphonyl)-5-methyl-7-(4-methyl-piperazin-1 -yl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine as colourless crys- 
tals, m.p. 202-203°. 
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Exampl 34 

3-(4-Bromo-benzenesulphonyl)-5-methyl-2-methylsulph 

[0068] In an analogous manner to that described in Example 4, from 3-(4-bromo-benzenesulphonyl)-7-chloro-5-me- 
thyl-2-methylsulphanyl-pyrazolo[1 f 5-a]pyrimldine and NH 3 In MeOH there was obtained 3-(4-bromo-benz nesulpho- 
nyl)-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-ylamine as colourless crystals, m.p. >230°. 

Example 35 

3-(4-Methoxy'benzenesulphonyl)-5-methyl-2-methylsulphanyl-7-piperazln-1-yl-pyrazolo[1,5'a]pyri 
[0069] 

(a) In an analogous manner to that described in Example 1 8 a) to d), starting from (4-methoxy-benzenesulphonyl)- 
acetonitrile there was obtained 7-chloro-3-(4-methoxybenzenesulphony!)-5-methyl-2-methylsulphanyl-pyrazolo 
[1 ,5-a]pyrimidine as a colourless foam. 

(b) In an analogous manner to that described in Example 1c), from 7-chloro-3-(4-methoxy-benzenesulphonyl)- 
5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine and piperazine there was obtained 3-(4-methoxy-benze- 
nesulphonyl)-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 
176-177°. 

Example 36 

3-(4-Methoxy-benzenesulphonyl)-5-methyl-7-(4-methyl-piperazin-1-yl)-2"methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine 

[0070] In an analogous manner to that described in Example 2, from 7-chloro-3-(4-methoxy-benzenesulphonyl)- 
5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and 1-methyl-piperazine there was obtained 3-(4-methoxy-ben - 
zenesulphonyl)-5-methyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine as colourless crys- 
tals, m.p. 212-213°. 

Example 37 

3-(4-Methoxy-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine 

[0071] In an analogous manner to that described in Example 4, from 7-chloro-3-(4-methoxy-benzenesulphonyl)- 
5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and NH 3 in MeOH there was obtained 3-(4-methoxy-benze- 
nesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1 t 5-a]pyrimidin-7-ylamine as colourless crystals, m.p. >230°. 

Example 38 

S'Methyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-3-(naphthalene-2-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine 
[0072] 

(a) In an analogous manner to that described in Example 18 a) to d), starting from (naphthalene-2-sulphonyl)- 
acetonitrile there was obtained 7-chioro-5-methyl-2-methylsulphanyl-3-(naphthalene-2-sulphonyl)-pyrazolo[1 ,5-a] 
pyrimidine as a colourless foam. 

(b) In an analogous manner to that described in Example 2), from 7-chloro-5-methyl-2-methylsulphanyl-3-(naph- 
thalene-2-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine and 1 -methyl-piperazine there was obtained 5-methyl-7-(4-methyl- 
piperazin-1 -yl)-2-methylsulphanyl-3-(naphthalene-2-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, 
m.p.> 230° 
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Example 39 

Dimethyl-[5-methyl-2-methylsulphany^ 

[Q073J In an analogous manner to that described in Example 6 f from 7-chloro-5-methyl-2-methylsulphanyI-3-(naph- 
thalene-2-sulphony!)-pyrazolo[1,5-a]pyrimidine and dimethyl-amine in EtOH there was obtained dimethyl-[5-methyl- 

2- methylsulphanyl-3-(naphthalene-2-sulphonyl)-pyrazolo[1,5-a]pyrimidin-7-yl]"amine as colourless crystals, m p. 
>230°. 

Example 40 

5-Methyl-2HTiethylsulphanyl-3-(naphfo 

[0074] In an analogous manner to that described in Example 4, from 7-chloro-5-methyl-2-methylsulphanyl-3-(naph- 
thalene-a-sulphonyO-pyrazolotl.S-aJpyrimidine and NH 3 in MeOH there was obtained 5-methyl-2-methylsulphanyl- 

3- (naphthalene-2-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine-7-ylamine as colourless crystals, m.p. >230°. 

Example 41 

3-(4-Fluoro-benzenesulphonyl)-5-me^ 
[0075] 

(a) In an analogous manner to that described in Example 18 a) to d), starting from (4-fluoro-benzenesulphonyl)- 
acetonitrile there was obtained 7-chloro-3-(4-fluoro-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo 
[1 ,5-a]pyrimidine as a colourless foam. 

(b) In an analogous manner to that described in Example 1c), from 7-chloro-3-(4-fluoro-benzenesulphonyl)-5-me- 
thyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine and piperazine there was obtained 3-(4-fluoro-benzenesulpho- 
nyl)-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 180-181°. 

Example 42 

3-(4-Ruoro-benzenesulphonyl)-5-methyl-7^ 

[0076] In an analogous manner to that described in Example 2, from 7K:hloro-3-(4-fluorobenzenesulphonyl)-5-me- 
thyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and 1-methyl-piperazine there was obtained 3-(4-fluoro-benze- 
nesulphonyl)-5-methyl-7-(4-methyl-piperazin-1 -yl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine as colourless crys- 
tals, m.p. 197-198°. 

Example 43 

3-(4-Fluoro-benzenesulphonyl)-5-methyl-2-methylsulphany-pyrazolo[1 > 5-a]pyrimidin-7-ylamine 

[0077] In an analogous manner to that described in Example 4, from 7-chloro-3-(4-fluoro-benzenesulphonyl)-5-me- 
thy!-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and NH 3 in MeOH there was obtained 3-(4-fluoro-benzenesulpho- 
nyl)-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-ylamine as colourless crystals, m.p. >230°. 

Example 44 

3-(4-lodo-benzenesulphonyl)-5-methyl-2-methvlsulphanyl-pyrazolof1,5-alpyrimidine-7-vlamine 
[0078] 

(a) In an analogous manner to that described in Example 18 a) to d), starting from (4-iodo-benzenesulphonyl)- 
acetonitrile there was obtained 7-chloro-3-(4-iodo-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo 
[1 ,5-a]pyrimidine as a colourless foam. 
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(b) In an analogous manner to that described in Example 4), from 7-chloro-3-(4-iodo-benzenesulphonyl)-5-methyl- 
2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine and NH 3 in MeOH there was obtained 3-(4-iodo-benzenesulphonyl)« 
5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine-7-ylamine as colourless crystals, m.p. >230°. 

Exampl 45 

S-Benzenesulphonyl-S^-dimethyl^methylsulphanyl^-piperazin-l-yl-pyrazolofl.S'aTpyrimidine 
[0079] 

(a) In an analogous manner to that described in Example 1 a, b), from 4-benzenesulphonyl-5-methylsulphanyl-2H- 
pyrazol-3-ylamine and ethyl 2-methyl-acetoacetate there was obtained 3-benzenesulphonyl-7-chloro-5,6-dime- 
thyl-2-methylsu1phanyl-pyrazolo[1,5-a]pyrimidine as a colourless foam. 

(b) In an analogous manner to that described in Example 1c), from 3-benzenesulphonyl-7-chloro-5,6-dimethyl- 
2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine and piperazine there was obtained 3-benzenesulphonyl-5,6-dime- 
thyl-2-methylsu!phanyl-7-piperazin-1-yl-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 159-160°. 

Example 46 

3-Benzenesulphonyl-5,6-dimethyl-7-(4~methyl-piperazin-1-yl)-2-methylsulphanylpyrazolo[1 ,5-a]pyrimidine 

[0080] In an analogous manner to that described in Example 1c), from 3-benzenesulphonyl-7-chloro-5,6-dimethyl- 

2- methylsulphanyl-pyrazolo[1,5-a]pyrimidine and 1 -methyl-pi perazine there was obtained 3-benzenesulphonyl- 
5,6-dimethyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 
183-185°. 

Example 47 

3- Benzenesutphonyl-2-methylsulphanyl-7-piperazin-1-yl-5-propyl-pyrazolo[1 ,5-alpyrimidine 
[0081] 

(a) In an analogous manner to that described in Example 1a, b), from 4-benzenesulphonyl-5-methylsulphanyl-2H- 
pyrazol-3-ylamine and ethyl butyrylacetate there was obtained 3-benzenesu!phonyl-7-chloro-2-methylsulphanyl- 
5-propyl-pyrazolo[1 ,5-a]pyrimidine as a colourless foam. 

(b) In an analogous manner to that described in Example 1c), from 3-benzene-sulphonyl-7-chloro-2-methylsulph- 
anyl-5-propyl-pyrazolo[1 ,5-a]pyrimidine and piperazine there was obtained 3-benzenesu!phonyl-2-methylsulpha- 
nyl-7-piperazln-1 -yl-5-propyl-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 197-199°. 

Example 48 

3-Benzenesulphonyl-7-(4-methyl>piperBzin-1-yl)-2-methylsulphanyl-5-propyl-pyrazoto[1,5-a]pyrimidine 

[0082] In an analogous manner to that described in Example 2, from 3-benzenesulphonyl-7-chloro-2-methylsulph- 
anyl-5-propyl-pyrazolo[1 ,5-a]pyrimidine and 1 -methyl-piperazine there was obtained 3-benzenesulphonyl-7-(4-methyl- 
piperazin-1-yl)-2-methylsulphanyl-5-propyI-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 207-209°. 

Example 49 

3-Benzenesulphonyl-5-cyclopropyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1,5-a]pyrimidine 
[0083] 

a) In an analogous manner to that described in Example 1a, b), from 4-benzenesulphonyl-5-methylsulphanyl-2H- 
pyrazol-3-ylamine and ethyl 3-cyclopropyl-3-oxo-propionate there was obtained 3-benzenesulphonyl-7-chloro- 
5-cyclopropyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine as a colourless foam. 
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b) In an analogous manner to that described in Example 1c), from 3-benzenesulphonyl-7-chloro-5-cyclopropyl- 
2-methylsu!phanyl-pyrazolo[1 ,5-a]pyrimidin and piperazine there was obtained 3-benzenesulphonyl-5-cyclopro- 
pyl-2-methylsu!phanyl-7-piperazin-1-yl-pyrazolo[1 ,5-aJpyrimidine as colourless crystals, m.p. 214-215°. 

Example 50 

3-Benzenesulphonyl-5< ^clopropyl-2-methylsulphan^ 

[0084] In an analogous manner to that described in Example 2, from 3-benzenesulphonyl-7-chloro-5-cyclopropyl- 

2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and 1-methyl-piperazine there was obtained 3-benzenesulphonyl-5-cy- 

clopropyl-2-methylsulphanyl-7(4-methylpiperazin-1-yl)-pyrazolo[1,5-a]pyrimidine as colourless crystals m p 
162-164°. 

Example 51 

3>Benzenesulphonvl-5^clopropyl-2-methylsulphanylwazolo[1,5-a1pyrimidine-7>ylamine 

[0085] In an analogous manner to that described in Example 4, from 3-benzenesulphonyl-7-chloro-5-cyclopropyl- 

2- methylsulphanyf-pyrazolo[1,5-a]pyrimidine and NH 3 in MeOH there was obtained 3-benzenesulphonyl-5-cyclopro- 
pyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine-7-ylamine as colourless crystals, m.p. > 230°. 

Example 52 

3- Benzenesulphonyl-2-methylsulphanyl-8-pipe^ 
[0086] 

a) In an analogous manner to that described in Example 1a, b), from 4-benzenesulphonyl-5-methylsulphanyl-2H- 
pyrazol-3-ylamine and ethyl cyclopentanone-2-carboxylate there was obtained 3-benzenesulphonyl-8-chloro- 
2-methylsulphanyl-6,7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine as a colourless foam. 

b) In an analogous manner to that described in Example 1c), from 3-benzenesulphonyl-8-chloro-2-methylsuipha- 
nyl-6,7-dihydro-5H-cyclopenta [d]pyrazolo[1 ,5-a]pyrimidine and piperazine there was obtained 3-benzenesulpho- 
nyl-2-methylsulphanyl-8-piperazin-1 -yl-6,7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine as colourless crys- 
tals, m.p. 221-222.5°. 

Example 53 

3-Benzenes ulphonyi-8-(4-methyl-piperazin^ 
pyrimidine 

[0087] In an analogous manner to that described in Example 2, from 3-benzenesulphonyl-8-chloro-2-methylsulph- 
anyl-6,7-dihydro-5H-cyclopenta[d}pyrazolo[1,5-a]pyrimidine and 1-methyl-piperazine there was obtained 3-benze- 
nesulphony!-8-(4-methyl-piperazin-1^ 
as colourless crystals, m.p. 228-229.5°. 

Example 54 

3-Benzenesulphonyl-2-methylsulphanyl-6,7-dihydro-5H^ 

[0088] In an analogous manner to that described in Example 4, from 3-benzenesulphonyl-8-chloro-2-methylsulph- 

anyl-6,7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-aJpyrimidine and NH 3 in MeOH there was obtained 3-benzenesulpho- 

nyl-2-methylsulphanyl-6,7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a]pyrimidin-8-ylamine as colourless crystals mp 
>230°. 
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Example 55 

3-Benzenesulphonyl-2-methylsulpha^ 
[0089] 

a) In an analogous manner to that described in Example 1a, b), from 4-benzenesulphonyl-5-methylsulphanyl-2H- 
pyrazol-3-ylamine and ethyl cyclohexanone-2-carboxylate there was obtained 3-benzenesulphonyl-9-chloro- 
2-methylsulphanyl-5 t 6,7,8-tetrahydropyrazolo[5,1-b]quinazoline as a colourless foam. 

b) in an analogous manner to that described in Example 1c), from 3-benzenesulphonyl-9-chloro-2-methylsulpha- 
nyl-5,6,7,8-tetrahydro-pyrazolo[5, 1 -b]quinazoline and piperazine there was obtained 3-benzenesulphonyl-2-meth- 
ylsulphanyl-9-piperazin-1-yl'5,6,7,8-tetrahydro-pyrazolo[5,1-b]quinazoline as colourless crystals, m.p. 121-123°. 

Example 56 

3-Benzenesulphonyl-9-(4-methyl-piperazin-1^ 

[0090] In an analogous manner to that described in Example 2, from 3-benzenesulphonyl-9-chloro-2-methylsulph- 
anyl-5,6,7,8-tetrahydro-pyrazolo[5,1 -b]quinazoline and 1 -methyl-piperazine there was obtained 3-benzenesulphonyl- 
9-(4-methyl-piperazin-1 -yl)-2-methylsulphanyl-5,6,7,8-tetrahydro-pyrazolo[5 t 1 -b]quinazoline as colourless crystals, m. 
p. 198-200°. 

Example 57 

3-Benzenesulphonyl-2-methylsulphanyl-8-piperaz^ 
[0091] 

a) In an analogous manner to that described in Example 1a, b), from 4-benzenesulphonyl-5-methylsulphanyl-2H- 
pyrazol-3-ylamine and methyl 4-oxo-tetrahydro-thiop hen e-3-carboxy late there was obtained 3-benzenesulphonyl- 
8-chloro-2-methylsulphanyl-5H,7H-pyrazolo[1,5-a]thieno[3,4-d]pyrimidine as a colourless foam. 

b) In an analogous manner to that described in Example 1c) t from 3-benzenesulphonyl-8-chloro-2-methylsulpha- 
nyl-5H,7H-pyrazolo[1 ,5-a]thieno[3,4-d]pyrimidine and piperazine there was obtained 3-benzenesulphonyl-2-meth- 
ylsulphanyl-8-piperazin-1-yl-5H,7H-pyrazolo[1,5-a]thieno[3,4-d]pyrimidine as colourless crystals, m.p. >230°. 

Example 58 

3-Benzenesulphonyl-8-(4-methyl-piperazin-1^ 

[0092] In an analogous manner to that described in Example 2, from 3-benzenesulphonyl-8-chloro-2-methylsulph- 
anyl-5H,7H-pyrazolo[1 ^-aJthienotS^-dlpyrimidine and 1 -methyl-piperazine there was obtained 3-benzenesulphonyl- 
8-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-5H,7H-pyrazolo[1 ( 5-a]thieno[3,4-d]pyrimidine as colourless crystals, 
m.p. >230°. 

Example 59 

5-Methyl-2-methylsulphanyl-7-plperazin-1-yl-3-(thiophene-2-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine 
[0093] 

a) In an analogous manner to that described in Example 18 a) to d), starting from thien-2-ylsulphonyiacetonitrile 
there was obtained 7-chloro-5-methyl-2-methylsulphanyl-3-(thiophene-2-suIphonyl)-pyrazolo[1 ,5-a]pyrimidine as 
a colourless solid. 

b) In an analogous manner to that described in Example 1c), from 7-chloro-5-methyl-2-methylsulphanyl-3-(thi- 
ophene-2-sulphonyl)-pyrazolo[1,5-a]pyrimidine and piperazine there was obtained 5-methyl-2-methylsulphanyl- 
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/-piperazin-l-yl-a^thiophen^-sulphonyO-pyrazoloII.S-aJpyrimidine as colourless crystals, m.p. 229-230°. 
Exampl 60 

5-Methyl-7- (4-methyl-piperazin-1-yQ^ ,5-a]pyrimidine 

[0094] In an analogous manner to that described in Example 2, from 7-chloro-5-methyl-2-methylsulph^ 

ophene-2-sulphonyl)-pyrazolo[1 t 5-a]pyrlmldine and 1 -methyl-piperazine there was obtained 5-methyl-7-(4-methyl-pip- 

era2in-1-yl)-2-methylsulphanyl-3-(thiophene-2-sulphonyl)-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 
>230°. 

Example 61 

5-Methyl>2^ethylsulphanvl-3-(thiophene-2-sulphonyl)-pvrazolo[1,5>alpyrimidin>7-vlamine 

[0095] In an analogous manner to that described in Example 4, from 7-chloro-5-methyl-2-methylsulphanyl-3-(thi- 
ophene-2-sulphonyl)-pyrazolo[1,5-a]pyrimidine and NH 3 in MeOH there was obtained 5-methyl-2-methylsulphanyl- 
3-(thiophene-2-suiphonyl)-pyrazolo[1 ,5-a]pyrimidin-7-ytamine as colourless crystals, m.p. >230°. 

Example 62 

3-Benzenesulphonyl-5-is opropyl-7-(4-methyl^ 
[0096] 

a) In an analogous manner to that described in Example 1a, b), from 4-benzenesulphonyl-5-methyisulphanyl-2H- 
pyrazol-3-ylamine and ethyl isobutyrylacetate there was obtained 3-benzenesulphonyl-7-chloro-5-isopropyl- 
2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine as a colourless foam. 

b) In an analogous manner to that described in Example 2), from 3-benzenesulphonyl-7-chloro-5-isopropyi-2-meth- 

ylsulphanyl-pyrazolo[t ,5-a]pyrimidine and 1 -methyl-piperazine there was obtained 3-benzenesulphonyl-5-isopro- 

pyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine as colourless crystals m p 
212-214°. 

Example 63 

3-Benzenesulphonvl-5-isopropvl-2-methvlsulphanvl-pyrazolo[1 ,5-alpyrimidin-7-vlamine 

[0097] In an analogous manner to that described in Example 4, from 3-benzenesulphonyl-7-chloro-5-isopropyl- 
^-methylsulphanyl-pyrazoloCLS-alpyrimidine and Nf-L in MeOH there was obtained 3-benzenesulphonyl-5-isopropyl- 
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(78%)gof3-benzen sulphonyl-5-tert-butyl-7-chloro-2-methyIsulphanyl-pyrazolo[1 P 5-a]pyrimidin as a pale yellow 
foam. 

c) 0.67 g (7.7 mmol) of piperazine in 1 0 ml of DMF was added to a solution of 1 .23 g {3.1 mmol) of3-benzenesulpho- 
ny|-5-tert-butyl-7-chloro-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine in 10 ml of DMF and stirred at RTfor 2 hrs. 
5 The reaction solution was evaporated and the residue was partitioned between 2N NaOH and CH 2 CI 2 . The aqueous 

phase was extracted three times with CH 2 CI 2 , and the combined organic phases were dried (MgS0 4 ), filtered and 
evaporated. Subsequent chromatography (Si0 2 , Ch^CI^MeOH 19:1) and crystallization from EtOH yielded 0.25 
g (18%) of 3-benzenesulphonyl-54ert-buty!-2-methylsulphany^ as col- 

ourless crystals, m.p. 236-237°. 

10 

Example 65 

S-Benzenesulphonyl^-ethyl-S-methyl^-piperazin-l-yi-pyrazolof^S-alpyrimidine 
15 [0099] 

a) 0.2 ml of glacial acetic acid was added to a suspension of 5.0 g (27.6 mmol) of phenylsulphonyiacetonitrile in 
17.6 ml (88.6 mmol) of triethyl orthopropionate and subsequently heated to 140°. The EtOH formed was distilled 
off continuously. After 1 .5 hr. the mixture was cooled to RT and evaporated to dryness in a high vacuum. There 

20 were thus obtained 7.3 g (1 00%) of a mixture of (E)- and (Z)-2-benzenesulphonyl-3-ethoxy-pent-2-enenitrile as a 

colourless oil. 

b) A solution of 5.2 g (1 9.6 mmol) of (E)- and (Z)-2-benzenesutphonyl-3-ethoxy-pent-2-enenitrile and 1 .24 ml (25.5 
mol) of NH 2 NH 2 in 50 ml of EtOH was heated at reflux for 1 hr. The brown reaction solution was cooled to RT, 
evaporated and chromatographed (Si0 2 , C^CIg/MeOH 19:1). There were thus obtained 2.9 g (59%) of 4-benze- 

25 nesulphonyl-5-ethyl-2H-pyrazol-3-ylamine as a beige oil. 

c) A solution of 2.9 g (11 .5 mmol) of4-benzenesulphonyl-5-ethyl-2H-pyrazol-3-ylamine and 1 .8 ml (13.8 mmol) of 
ethyl acetoacetate in 10 ml of acetic acid was heated at reflux for 3 hrs. The reaction solution was cooled to RT 
and evaporated. The residue was partitioned between CH 2 CI 2 and H 2 0 and the aqueous phase was washed three 
times with 150 ml of CH 2 CI 2 . The combined organic phases were dried (MgS0 4 ), filtered and evaporated. Crys- 

30 tallization from ethyl acetate yielded 2.6 g (71%) of 3-benzenesulphonyl-2-ethyl-5-methyl-pyrazolo[1 ,5-aJpyrimidin- 

7-ol as colourless crystals. 

d) A suspension of 2.0 g (6.3 mmol) of 3-benzenesulphonyl-2-ethyl-5-methyl-pyrazolo[1 ,5-a]pyrimidin-7-ol in 30 
ml of POCI 3 was heated at reflux for 45 min. The reaction solution was cooled to RT and evaporated. The residue 
was treated with 1 00 ml of ice-water and the pH value of the solution was adjusted to 8 with sat. NaHC0 3 solution. 

35 The aqueous phase was extracted three times with 1 00 ml of CH 2 CI 2 , and the organic phases were dried (MgS0 4 ), 

filtered and evaporated. Chromatography (Si0 2> CHgCI^MeOH 49:1 ) of the residue yielded 2.0 g (94%) of 3-ben- 
zenesulphonyl-7-chloro-2-ethyl-5-methyl-pyrazolo[1 ,5-a]pyrimidine as colourless crystals. 

e) 0.64 g (7.4 mmol) of piperazine in 1 0 ml of DMF was added to a solution of 1 .0 g (3 mmol) of 3-benzenesulphonyl- 
7-chtoro-2-ethyl-5-methyl-pyrazolo[1 ,5-a]pyrimidine in 1 0 ml of DMF and stirred at 60° for 2 hrs. The DMF was 

40 evaporated in a high vacuum, the residue was partitioned between 2N NaOH and CH 2 CI 2 . The aqueous phase 

was extracted three times with 50 ml of CH 2 CI 2 and the combined organic were dried (MgS0 4 ), filtered and evap- 
orated. Subsequent chromatography (Si0 2> CHgCl^eOH 9:1 ) and crystallization from EtOH yielded 0.32 g (27%) 
of S-benzenesulphonyl^-ethyl-S-methyl^-piperazin-l-yl-pyrazolotl.S-alpyrimidine as colourless crystals, m.p. 
150-150.8°. 

45 

Example 66 

3-Benzenesulphonyl-2-ethyl-5-methyl-7-(4-methyl-piperazin-1-yl)-pyrazolo[1 ,5-a]pyrimidine 

50 [0100] In an analogous manner to that described in Example 2, from 3-benzenesulphonyl-7-chloro-2-ethyl-5-methyl- 
pyrazolo[1 ,5-a]pyrimidine and 1 -methyl -piperazine there was obtained 3-benzenesu!phonyl-2-ethyl-5-methyl-7-(4-me- 
thyl-piperazin-1-yl)-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 171-172°. 

Example 67 

55 

N-(3-Benzenesulphonyl-2-ethyl-5-methyl-pyrazolo[1,5-a]pyrimidin-7-yl)-N',N'-dimethyl-ethane-1 t 2-diamine 

[0101] In an analogous manner to that described in Example 11) from 3-benzenesulphonyl-7-chloro-2-ethyl-5-methyl- 



25 



EP 0 941 994 B1 

pyrazolo[1 ,5-a]pyrimidine and 2-dimethylaminoethylamine there was obtained N-(3-benz nesulphonyl-2-ethyi-5«me- 
thyl-pyrazolo[1 .S-aJpyrimidin-y-yO-N'.N'-dimethyl-ethane-l ,2-diamin 

Example 68 

3-(4-Bromo-benzenesulphonyl)-2-ethyl-5-me^ ,5-a]pyrimidine 
[0102] 

a) In an analogous mannerto that described in Example 64 a) to d), from (4-bromo-benzenesulphonyl)-acetonitrile 
there was obtained 3-(4-bromo-benzenesulphonyl)-7-chloro-2-ethyl-5-methyl-pyrazolo[1 ,5-a]pyrimidine as colour- 
less crystals. 

b) In an analogous mannerto that described in Example 1c), from 3-(4-bromo-benzenesulphonyl)-7-chloro-2-ethyl- 
5-methyl-pyrazolo[t ,5-a]pyrimidine and piperazine there was obtained 3-(4-bromo-benzenesulphonyl)-2-ethyl« 
5-methyl-7-piperazin-1 -yl-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 1 96-1 97°. 

Example 69 

3-(4-Bromo-benzenesulphonvQ-2-ethyl-5-meW 

[0103] In an analogous manner to that described in Example 2, from 3-(4-bromo-benzenesulphonyl)-7-chloro- 
2-ethyl-5-methyl-pyrazolo[1,5-a]pyrimidine and 1 -methyl-piperazine there was obtained 3-(4-bromo-benzenesulpho- 
nyl)-2-ethyl-5-methyl-7-piperazin-1-yl-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 215-216°. 

Example 70 

N-[3-(4-Bromo-benzenesulp honyl)-2-eW 

[0104] In an analogous manner to that described in Example 11, from 3-(4-bromo-benzenesulphonyl)-7-chloro- 
2-ethyl-5-methyl-pyrazolo[1 ,5-a]pyrimidine and 2-dimethylamino-ethylamine there was obtained N-[3-(4-bromo-ben- 
zenesulphonyl)-2-ethyl-5-methyl-pyrazolo[1 .S-aJpyrimidin^-yO-N'.N'-dimethyl-ethane-l ,2-diamine as colourless crys- 
tals, m.p. 210-211°. 

Example 71 

2-Ethyl-3-( 4>methoxv-benzenesulphonvl)-5-methyl-7-piperazin-1-yl-pvrazolof1,5-alpyrimldine 
[0105] 

a) In an analogous manner to that described in Example 69 a) to d), from (4-methoxy-benzenesulphonyl)-ace- 
tonitrile there was obtained 7-chloro-2-ethyl-3-(4-methoxy-benzenesulphonyl)-5-methyl-pyrazolo[1 ,5-a]pyrimidine 
as colourless crystals. 

b) In an analogous mannerto that described in Example 1c), from 7-chloro-2-ethyl-3-(4-methoxy-benzenesulpho- 
nyl)-5-methy!-pyrazolo[1 ,5-a]pyrimidine and piperazine there was obtained 2-ethyl-3-(4-methoxy-benzenesulpho- 
nyl)-5-methyl-7-piperazin-1-yl-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 196-197°. 

Example 72 

2-Ethyl-3-(4- methoxy-benzenesulphony^ 

[0106] In an analogous mannerto that described in Example 2, from 7-chloro-2-ethyl-3-(4-methoxy-benzenesulpho- 
nyl)-5-methyl-pyrazolo[1,5-a]pyrimidine and 1 -methyl-piperazine there was obtained 2-ethyl-3-(4-methoxy-benze- 
nesulphonyl)-5-methyl-7-(4-methyl-piperazin-1-yl).pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 178-188°. 
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Example 73 

2- Ethyl-3-(4-methoxy-benzenesulpho^ 

[0107] In an analogous manner to that described in Example 4, from 7-chloro-2-ethyl-3-(4-methoxy-benzenesulpho- 
nyl)-5-methyl-pyrazolo[1 t 5-a]pyrlmid}ne and NH 3 in MeOH there was obtained 2-ethyl-3-(4-methoxy-benzenesulpho- 
nyl)-5-methyl-pyrazolo[1,5-a]pyrimidin-7-ylamine as colourless crystals, m.p. 186-188°. 

Example 74 

(3R,5S)-7-(3 t 5-Dimethyl-piperazin-1^ ,5-a]pyrimidine 

[0108] In an analogous mannerto that described in Example12, from 7-chloro-2-ethyl-3-(4nTiethoxy-benzenesulpho- 
nyl)-5-methyl-pyrazolo[1 ,5-a]pyrimidine and cis-2,6-dimethyl-piperazine there was obtained (3R,5S)-7-(3,5-dimethyl- 
piperazin-1-yl)-2-ethyl-3-(4-methoxy-benzenesulpho 
p. 151-152°. 

Example 75 

3- Benzenesulphonyl-2^thyl-8-piperazin-1-yl 
[0109] 

a) In an analogous mannerto that described in Example 69 c) d), from 4-benzenesulphonyi-5-ethyl-2H-pyrazol- 
3-ylamine and ethyl cyclopentanone-2-carboxylate there was obtained 3-benzenesulphonyl-8-chloro-2-ethyi- 
6,7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine as a colourless foam. 

b) In an analogous mannerto that described in Example 1c), from 3-benzenesulphonyl-8-chloro-2-ethyl-6,7-dihy- 
dro-5H-cyclopenta[d]pyrazolo[1,5-a]pyrimidine and piperazine there was obtained 3-benzenesulphonyl-2-ethyl- 
8-piperazin-1-yl-6,7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 200-201°. 

Example 76 

3-Benzenesulphonyl-2-ethyl-8-(4-methy}>piperazin-1-yl)-6 > 7-dihydro-5H-cyclopenta[d]pyrazolof1 ,5-a]pyrimid»ne 

[0110] In an analogous mannerto that described in Example 2, from 3-benzenesulphonyl-8-chloro-2-ethyl-6,7-dihy- 
dro-5H-cyclopenta[d]pyrazolo[1,5-a]pyrimidine and 1 -methyl-piperazine there was obtained 3-benzenesulphonyl- 

2- ethyl-8-(4-methyl-piperazin-1 -yl)-6,7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 
235-236°. 

Example 77 

3- Benzenesulphonyl-2'ethyl-6,7-dihydro-5H-cyclopenta[d1pyrazolo[1 t 5-a1pyrimidin-8-ylamine 

[0111] In an analogous manner to that described in Example 4, from 3-benzenesulphonyl-8-chloro-2-ethyl-6,7-dihy- 
dro-5H-cyclopenta[d]pyrazolo[1,5-a]pyrimidine and NH3 in MeOH there was obtained 3-benzenesulphonyl-2-ethyl- 
6,7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidin-8-ylamine as colourless crystals, m.p. >230°. 

Example 78 

(3R,5S)-3-Benzenesulphonyl-8-(3,5-dimethyl-pipe ,5-a] 
pyrimidine 

[0112] In an analogous mannerto that described in Example 12, from 3-benzenesulphonyl-8-chloro-2-ethyl-6,7-di- 
hydro-5H-cyclopenta[d]pyrazolo[1,5-a]pyrimidine and cis-2,6-dimethylpiperazine there was obtained (3R,5S)-3-ben- 
zenesulphonyl-8-(3,5-dimethyl-piperazin-1 -yl)-2-ethyl-6,7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine as col- 
ourless crystals, m.p. 220-221°. 
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Example 79 

3-Benzenesulphonvl-5-methyl-7-piperazin-1 -yl-pyrazolofl ,5-alpyrimidine 
[0113] 

a) 6.88 ml of N.N-dimethylformamide dimethyl acetal were added to a suspension of 7.0 g (38.6 mmol) of phenyl- 
sulphonylacetonitrile in 30 ml of hexane while cooling with ice and subsequently stirred at RT for 12 hrs. The 
separated crystals were filtered off and therewere thus obtained 9.08 g (99%) of 2-benzenesulphonyl-3-dimethyl- 
amino-acrylonitrile as beige crystals, m.p. 108-110°. 

b) 2.05 ml (40.9 mmol) of NH 2 NH 2 were added to a solution of 9.08 g (38.3 mmol) of 2-benzenesulphonyl-3-dimeth- 
ylamino-acrylonitrile in 60 ml of EtOH and stirred at 40° for 5 hrs. The reaction solution was evaporated and the 
residue was partitioned between H 2 0 and CH 2 CI 2 The aqueous phase was washed three times with Ch^Cfe, and 
the combined organic phases were dried (MgS0 4 ), filtered and evaporated. Chromatography (Si0 2 , CH 2 CI^MeOH 
10:1) yielded 2.5 g (30%) of 4-benzenesulphonyl-1H-pyrazo!-3-ylamine as a beige powder, m.p. 159-161°. 

c> A solution of 1.0 g (4.47 mmol) of 4-benzenesulphonyl-1H-pyrazol-3-ylamine and 0.6 ml (5.37 mmol) of ethyl 
acetoacetate in 8 ml of acetic acid was heated at reflux for 1.5 hrs. The reaction solution was cooled to RT and 
evaporated. The residue was partitioned between CH 2 CI 2 and H 2 0 and the aqueous phase was washed three 
times with 150 ml of CH 2 CI 2 . The combined organic phases were dried (MgS0 4 ), filtered and evaporated. Chro- 
matography (Si0 2 , CH 2 Cl2/MeOH 20:1) yielded 0.91 g (70%) of 3-benzenesulphonyl-5-methyl-pyrazolo[1 ,5-alpy- 
rimidine as beige crystals. 

d) A suspension of 0.91 g (3. 1 4 mmol) of 3-benzenesulphonyl-5-methyl-pyrazolo[1 ,5-a]pyrimidine in 1 5 ml of POCI 3 
was heated at reflux for 1 hr. The reaction solution was cooled to RT and evaporated. The residue was treated 
with 30 ml of ice-water and the pH value of the solution was adjusted to 8 with sat. NaHC0 3 solution. The aqueous 
phase was extracted three times with 20 ml of CH 2 CI 2 , and the organic phases were dried (MgS0 4 ), filtered and 
evaporated. Chromatography (Si0 2 , CHjjCljj/AcOEt 19:1) of the residue yielded 0.84 g (B7%)of 3-benzenesufpho- 
nyl-7-chloro-5-methyl-pyrazolo[1 ,5-a]pyrimidine as a beige solid. 

e) In an analogous manner to that described in Example 1 c), from 3-benzenesulphonyl-7-chloro-5-methyl-pyrazolo 
[1 ,5-a]pyrimidine and piperazine there was obtained 3-benzenesulphonyl-5-methyl-7-piperazin-1-yl-pyrazolo 
[1 ,5-a]pyrimidine as colourless crystals, m.p. 180-181°. 

Example 80 

3-Benzenesulphonvl-5-methyl-7-(4-methyl-piperazin-1-yl)-pyrazolof1 ,5-a]pyrimidine 

[0114] In an analogous mannerto that described in Example2, from3-benzenesulphonyl-7-chloro-5-methyl-pyrazolo 
[1,5-a]pyrimidine and 1 -methyl -piperazine there was obtained 3-benzenesulphonyl-5-methyl-7-(4-methyl-piperazin- 
1 -yl)-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. >230. 

Example 81 

5-Methyl-2-methylsulphanyl-7-piperazin-1-yl-3-(toluene-2-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine 
[0115] 

a) In an analogous manner to that described in Example 18 a) to d), starting from (toluene-2-sulphonyl)-acetonitrile 
there was obtained 7-chloro-5-methyl-2-methylsulphanyl-3-(toluene-2-sulphonyl)-pyrazolo[1,5-a]pyrimidine as a 
colourless foam. 

b) In an analogous mannerto that described in Example 1 c), from 7-chloro-5-methyl-2-methylsulphanyl-3-(toluene- 
2-sulphonyl)-pyrazoio[1 ,5-a]pyrimidine and piperazine there was obtained 5-methyl-2-methylsulphanyl-7-piper- 
azin-1 -yl-3-(toluene-2-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 215-215.5° 

[0116] The (toluene-2-sulphonyl)-acetonitrile used was prepared as follows: 

2.2 ml (34.5 mmol) of chloroacetonitrile were added to a suspension of 4.5 g (28.8 mmol) of toluene-2-suIphinic acid 
sodium salt in 100 ml of DMF and stirred at 100° for 1 hr. The reaction solution was evaporated and the residue was 
partitioned between H 2 0 and CH 2 CI 2 . The aqueous phase was washed three times with CH 2 CI 2 . The combined organic 
phases were washed once with H 2 Q, dried (MgSQ 4 ). filtered and evaporated. Chromatography (Si0 2> ChijCy yielded 
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2.9 g (50%) of (toluene-2-sulphonyl)-acetonitrile as a colourless oil. 
Example 82 

5-Methyl-7-(4-m thyl-piperazin-1-yl)-2-methylsulphanyl^^ 

[01 17] In an analogous manner to that described in Example 2), from 7-chloro-5-methyl-2-methylsulphanyl-3-(tolu- 
ene-2-sulphonyl)-pyrazolo[1,5-a]pyrimidine and 1 -methyl-piperazine there was obtained 5-methyl-7-(4-methyl-piper- 
azin-1 -yl)>2-methylsulphanyl-3-(toluene-2-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 1 99-200°. 

Example 83 

5-Methyl-2-methylsulphanyl-3-(toluene-2-sulphonyl)-pyrazolon,5-a]pyrimidin-7-ylamine 

[0118] In an analogous manner to that described in Example 4), from 7-chloro-5-methyl-2-methylsulphanyl-3-(tolu- 
ene-2-sulphonyl)-pyrazolo[1,5-a]pyrimidine and NH 3 in MeOH there was obtained 5-methyl-2-methylsulphanyl-3-(tol- 
uene-2-sulphonyl)-pyrazolo[1 ,5-a]pyrirnidin-7-ylamine as colourless crystals, m.p. > 250°. 

Example 84 

5-Methyl-2-methylsulphanvl-7-piperazin-^^ 
[0119] 

a) In an analogous mannerto that described in Example 1 8 a) to d), starting from (toluene-3-sulphonyl)-acetonitrile 
there was obtained 7-chloro-5-methyl-2-methylsulphanyl-3-(toluene-3-sulphonyl)-pyrazolo[1,5-a]pyrimidine as a 
colourless foam. 

b) In an analogous mannerto that described in Example 1 c), from 7-chloro-5-methyl-2-methylsulphanyl-3-(toluene- 
2-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine and piperazine there was obtained 5-methyl-2-methylsulphanyl-7-piper- 
azin-1-yl-3-(toluene-2-sulphonyl)-pyrazolo[1,5-a]pyrimidineas colourless crystals, m.p. 165-165.5°. 

The (toluene-3-sulphonyl)-acetonitrile used was prepared as follows: 

2.65 ml (42 mmol) of chloroacetonitrile were added to a suspension of 7.5 g (42 mmol) of toluene-3-sulphinic acid 
sodium salt in 80 ml of DMF and stirred at 1 00° for 1 hr. The reaction solution was evaporated, the residue was parti- 
tioned between H 2 0 and CH 2 CI 2 . The aqueous phase was washed three times with CH 2 CI 2 . The combined organic 
phases were washed once with H 2 0, dried (MgS0 4 ). filtered and evaporated. Chromatography (Si0 2 , CH 2 CI 2 ) yielded 
2.06 g (25%) of (toluene-3-sulphonyl)-acetonitrile as a colourless oil. 

Example 85 

5-Methyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-3-(toiuene-3-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine 

[0120] In an analogous mannerto that described in Example 2), from 7-chloro-5-methyl-2-methylsulphanyl-3-(tolu- 
ene-3-sulphonyl)-pyrazolo[1,5-a]pyrimidine and 1 -methyl-piperazine there was obtained 5-methyl-7-(4-methyl-piper- 
azin-1 -yl)-2-methylsulphanyl-3-(toluene-3-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 1 83-1 84°. 

Example 86 

5-lv1ethyl-2-methylsulphanvl-3-(toluene-3-sulphonyl)-pyrazolo[1 ) 5-a]pyrimidin-7-ylamine 

[0121] In an analogous mannerto that described in Example 4), from 7-chloro-5-methyl-2-methylsulphanyl-3-(tolu- 
ene-3-sulphony!)-pyrazolo[1,5-a]pyrimidine and NH 3 in MeOH there was obtained 5-methyl-2-methylsulphanyl-3-(tol- 
uene-3-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine-7-ylamine as colourless crystals, m.p. >250°. 
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Exampl 87 

5-Methyl-2-m thylsulphanyl-7-piperazin-1 -yl-3-(pyridine-3-sulphonyl)-pyrazo)of1 ,5-alpyrimidine 
[0122] 

a) In an analogous manner to that described in Example 1 8 a) to d), starting from (pyridine-3-sulphonyl)-acetonitrile 
there was obtained 7^hloro-5-methyl-2-methylsulphanyl-3-(pyridine-3-sulphonyl)-pyra2olo[1,5-a]pyrimidine as a 
colourless foam. 

b) In an analogous manner to that described in Example 1c), from 7-chloro-5-methyl-2-methylsulphanyl-3-(pyrid- 
ine-3-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine and piperazine there was obtained 5-methyl-2-methylsulphanyl-7-pip- 
erazin-1 -yt-3-(pyridine-3-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 222-223°. 

[0123] The (pyridine-3-sulphonyl)-acetonitrile used was prepared as follows: 

2.1 ml (33.4 mmol) of chloroacetonitrile were added to a solution of 4.6 g (42 mmol) of pyridine-3-sulphinic acid sodium 
salt in 50 ml of DMF and stirred at 90° for 1 hr. The reaction solution was evaporated, the residue was partitioned 
between H 2 0 and Ch^Cfe. The aqueous phase was washed three times with CH 2 CI 2 . The combined organic phases 
were washed once with H 2 O r dried (MgS0 4 ) filtered and evaporated. Chromatography (Si0 2 , AcOEt/hexane 2:1 ) yield- 
ed 4.1 g (80%) of (pyridine*3-sulphonyl)-acetonitrile as a beige solid. 

Example 88 

5-Methyl-7-(4-methyl-piper^ ,5-a]pyrimidine 

[0124] In an analogous mannerto that described in Example 2), from 7-chloro-5-methyl-2-methylsulphanyl-3-(pyrid- 
ine-3-sulphonyl)-pyrazolo[1,5-a]pyrimidine and 1 -methyl-piperazine there was obtained 5-m ethyl -7-(4-methyl-piper- 
azin-1 -yl)-2-methylsulphanyl-3-(pyridine-3-sulphonyl)-pyrazolo[1 ,5-a]pyrimidine as colourless crystals m p 
188.4-189°. 

Example 89 

5-Methyl-2-methylsulphanyl-3-(pvridine-3-sulphonyl)-pyrazolof1 ,5-a1pyrimidin-7-ylamine 

[0125] In an analogous mannerto that described in Example 4), from 7-chloro-5-methyl-2-methylsulphanyl-3-(pyrid- 
ine-3-sulphony!)-pyrazolo[1 ,5-a]pyrimidine and NH 3 in MeOH there was obtained 5-methyl-2-methylsulphanyl-3-(pyri- 
dine-3-sulphonyl)-pyrazolo[1 ,5-a]pyrimidin-7-ylamine as colourless crystals, m.p. 226.8 -227.5°. 

Example 90 

2-[3-Benzenesulphonyl-5-methyl-7-(4-me^ 

ethanol ™ 
[0126] 

a) A solution of 2.69 g (1 0 mmol) of 4-benzenesulphonyl-5-methylsulphanyl-2H-pyrazol-3-ylamine and 1 .28 g (1 0 
mmol) of 2-acetyl-butyrolactone in 1 0 ml of acetic acid was heated at reflux for 1 .5 hrs. After cooling to RT the 
mixture was treated with 50 ml of H 2 0 and extracted three times with CH 2 CI 2 . The organic phases were dried 
(MgS0 4 ), filtered and evaporated. Chromatography (Si0 2 , CHgCI^MeOH 20:1) of the residue yielded 1 .5 g (36%) 
of ethyl 2-(3-benzenesulphonyl-7-hydroxy-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-6-yl)-acetate as 
a colourless foam. 

b) A suspension of 1 .5 g (3.56 mmol) of ethyl 2-(3-benzenesulphonyl-7-hydroxy-5-methyl-2-methylsulphanyl-pyra- 
zolo[1 ,5-a]pyrimidin-6-yl)-acetate in 30 ml of POCI 3 was heated at reflux for 4 hrs. The reaction solution was cooled 
to RT and evaporated. The residue was treated with 100 ml of ice-water and the pH value of the solution was 
adjusted to 8 with sat. NaHC0 3 solution. The aqueous phase was extracted three times with 70 ml of CH 2 CI 2 , and 
the organic phases were dried (MgS0 4 ), filtered and evaporated.Chromatography (Si0 2 , CH 2 CI 2 20:1) of the res- 
idue yielded 1 .0 g (94%) of ethyl 2-(3-benzenesuiphonyl-7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1 ,5-a]py- 
rimidin-6-yl)-aceate as a pale yellow solid. 
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c) 0.1 g (1 mmol) of 1 -methyl-pip razine in 5 ml of DMF was added to a solution of 0.35 g (0.8 mmol) of ethyl 
2-(3-benz nesulphonyl-7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1 t 5-a]pyrimidin-6-yl)-ac tate in 15 ml of 
DMF and stirred at 60° for 2 hrs. The DMF was evaporated in a high vacuum, the residue was partitioned between 
2N NaOH and CH 2 CI 2 , the aqueous phase was extracted three times with CH 2 CI 2 . The combined organic phases 

5 were dried (MgS0 4 ), filt red and vaporated. Subsequent chromatography (Si0 2 , Ch^CI^M OH 10:1) yielded 

0.34 g of a yellow foam, which was dissolved in a mixture of 50 ml of tetrahydrafuran/dioxan/H 2 0 1:1:1. After the 
addition of 4 ml of 2N NaOH the mixture was stirred at 45° for 12 hrs., treated with 1 00 ml of H 2 0 and extracted 
three times with 60 ml of CH 2 CI 2 . The combined organic phases were dried (MgS0 4 ), filtered and evaporated. 
Chromatography (Si0 2 , C^CI^MeOH 8:1) yielded 0.18 mg (48%) of 2-[3-benzenesulphonyl-5-methyl-7-(4-me- 

10 thyl-piperazin-1-yl)-2-methyl- sulphanyl-pyrazolo[1 ,5-a]pyrimidin-6-yl]-ethanol as a colourless foam. 

Example 91 

2-[3-Benzenesulphonyl-5-methyl-7-(4-methyl-piperazin-1-yl)-pyrazo>o[1,5-a]pyrimidin-2-yloxy]-ethanol 
is " ' 

[0127] 

a) 0.88 g (22 mmol) of powdered NaOH was added to a solution of 2 g (1 1 mmol) of phenysulphonylacetonitrile in 
20 ml of acetonitrile and stirred at RT for 2 hrs. Subsequently, a solution of 1 .14 ml (11 mmol) of 2-chloroethyl 

20 chloroformate in 4 ml of acetonitrile was added dropwise thereto at 5° and the mixture was heated at reflux for 1 

hr. After cooling to RT the precipitate was filtered off and the filtrate was evaporated. The thus-obtained brown oil 
was taken up in 50 ml of EtOH and treated with 0.54 ml (11 mmol) of NH 2 NH 2 and heated at reflux for 1 hr. After 
evaporation of the reaction solution and subsequent chromatography (Si0 2 , C^CI^eOH/N^OH 110:10:1) 
there were obtained 1 .4 g (45%) of 2-(5-amino-4-benzenesulphonyl-1H-pyrazol-3-yloxy)-ethanol as a colourless 

25 solid. 

b) 0.75 ml of ethyl acetoacetate was added to a solution of 1.14 g (4.9 mol) of 2-(5-amino-4-benzenesulphonyl- 
1H-pyrazol-3-yloxy)-ethanol in 10 ml of acetic acid and heated at reflux for 3 hrs. After cooling to RT the mixture 
was treated with 50 ml of H 2 0 and extracted three times with CH 2 CI 2 . The organic phases were dried (MgS0 4 ), 
filtered and evaporated. Chromatography (Si0 2 , CH^lg/MeOH 19:1) of the residue yielded 0.8 g (42%) of ethyl 

30 2-(3-benzenesulphonyl-7-hydroxy-5-methyl-pyrazolo[1 ,5-a]pyrimidin-2-yloxy)-acetate as a colourless oil. 

c) A suspension of 0.8 g (2 mmol) of ethyl 2-(3-benzenesulphonyl-7-hydroxy-5-methylpyrazolo[1,5-a]pyrimidin- 
2-yloxy)-acetate in 20 ml of POCI 3 was heated at reflux for 4 hrs. The reaction solution was cooled to RT and 
evaporated. The residue was treated with 80 ml of ice-water and the pH value of the solution was adjusted to 8 
with sat. NaHC0 3 solution. The aqueous phase was extracted three times with 70 ml of CHgClg, and the organic 

35 phases were dried (MgS0 4 ), filtered and evaporated. Chromatography (St0 2 , C^CIg/MeOH 40:1) of the residue 

yielded 0.56 g (68%) of ethyl 2-[3-benzenesulphonyl-5-methyl-7-(4-methyl-piperazin-1-yl)-pyrazolo[1,5-a]pyrimi- 
din-2-yloxy]-acetate as a colourless solid. 

d) 0.38 ml (3.4 mmol) of 1-methyl-piperazine in 5ml of DMF was added to a solution of 0.56 g (1 .4 mmol) of ethyl 
2-[3-benzenesulphonyl-5-methyl-7-(4-methyl-piperazin-1-yl)-pyrazolo[1 ,5-a)pyrimidin-2-yloxy]-acetate in 10 ml of 
DMF and stirred at RT for 1 .5 hrs. The DMF was evaporated in a high vacuum.and the residue was partitioned 
between 2N NaOH and CH 2 CI 2 . The aqueous phase was extracted three times with CH 2 CI 2 , and the combined 
organic phases were dried (MgS0 4 ), filtered and evaporated. Subsequent chromatography (silica gel, CH 2 c y 
MeOH 19:1) yielded 0.61 g (92%) of ethyl 2-[3-benzenesulphonyl-5-methyl-7-(4-methyl-piperazin-1-yl)-pyrazolo 
[1 ,5-a]pyrimidin-2-yloxy]-acetate as a colourless foam. 

^5 e) A solution of 0.126 g of KOH in 5 ml of H 2 0 was added to a solution of 0.61 mg of ethyl 2-[3-benzenesulphonyl- 

5-methyl-7-(4-methyl-piperazin-1-yl)-pyrazolo[1,5-a]pyrimidin-2-yloxy]-acetate in 20 ml of dioxan/THF 1:1 and 
stirred at RT for 2.5 hrs. The reaction solution was evaporated and the residue was partitioned between H 2 0 and 
CH 2 CI 2 . The aqueous phase was washed three times with 30 ml of CH 2 CI 2 , and the combined organic phases 
were dried (MgS0 4 ), filtered and evaporated. Chromatography (Si0 2 ,CH 2 CI 2 /MeOH 9:1 ) of the residue and crys- 

50 tallization from EtOH yielded 0.1 8 g (1 8%) of 2-[3-benzenesulphonyl-5-methyl-7-(4-methyl-piperazin-1 -yl)-pyrazo- 

lo[1,5-a]pyrimidin-2-yloxy]-ethanol as colourless crystals. M.p. 177.5-178°. 
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Example 92 

3-Benzenesulphonyl-5-(2-methoxv-ethyl)-2-methylsulph 
[0128] 

a) A solution of 2.69 g (1 0 mmol) of ) 4-benzenesulphonyl-5-methylsulphanyl-2H-pyrazol-3-ylamine and 1 .6 g (1 0 
mmo!) of methyl 5-methoxy-3-oxo-valerate in 10 ml of acetic acid was heated at reflux for 4 hrs. The reaction 
solution was evaporated and the residue was partitioned between H 2 0 and CH 2 CI 2 . The aqueous phase was 
extracted three times with 80 ml of CH 2 CI 2 . The combined organic phases were dried (MgS0 4 ), filtered and evap- 
orated. Chromatography (Si0 2 , CHgCI^MeOH 20:1) yielded 2.40 g (61%) of 3-benzenesulphonyl-5-(2-methoxy- 
ethyl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-ol as a beige powder. 

b) A suspension of 2.3 g (6.0 mmol) of 3-benzenesulphonyl-5-(2-methoxy-ethyl)-2-methylsulphanyl-pyrazolo 
[1 ,5-a]pyrimidin-7-ol in 40 ml of POCI 3 and 20 ml of diethylamide was heated at reflux for 1 hr. The reaction solution 
was cooled to RT and evaporated. The residue was treated with 1 00 ml of ice-water and the pH value of the solution 
was adjusted to 8 with sat. NaHC0 3 solution. The aqueous phase was extracted three times with 1 00 ml of CH^, 
and the organic phases were dried (MgSCg, filtered and evaporated. Chromatography (Si0 2 , CHgCl^eOH 200: 
1 ) of the residue yielded 1 .8 g (75%) of 3-benzenesulphonyl-7-chloro-5-(2-methoxy-ethyl)-2-methylsuphanyl-pyra- 
zolo[1 ,5-alpyrimidine as a pale yellow powder 

c) 0.4 g (4.8 mmol) of piperazine in 3 ml of DMF was added to a solution of 0.35 g (0.8 mmol) of 3-benzenesulphonyl- 
7-chloro-5-(2-methoxy-ethyl)-2-methylsuphanylpyrazolo-[1 f 5-a]pyrimidine in 10 ml of DMF and stirred at RTfor 2 
hrs. The reaction solution was evaporated, the residue was partitioned between 2N NaOH and CH 2 CI 2 . The aque- 
ous phase was extracted three times with CH 2 CI 2 , the combined organic phases were dried (MgSOJ, filtered and 
evaporated. Subsequent chromatography (Si0 2 , CHgClg/MeOH 8:1) and crystalliazation from EtOH yielded 0.25 
g (62%) of 3-benzenesuphonyl-5-(2-methoxy-ethyl)-2-methylsulphanyl-7-piperazin-1 -yl-pyrazolo[1 ,5-a]pyrimidine 
as colourless crystals, m.p. 155-156°. 

Example 93 

3-Benzenesulphonyl-5-(2-methoxy-ethyl)-7-(4-methyi-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine 

[0129J 0.5 g (5 mmol) of 1-methyl-piperazine in 3 ml of DMF was added to a solution of 0.45 g (1.13 mmol) of 
3-benzenesulphonyl-7-chloro-5-(2-methoxy-ethyl)-2-methylsulphanylpyrazolo[1,5-a]pyrimidine in 20 ml of DMF and 
stirred at RT for 3 hrs. The reaction solution was evaporated, the residue was partitioned between 2N NaOH and 
CH 2 CI 2 . The aqueous phase was extracted three times with CH 2 CI 2 , the combined organic phases were dried (MgS0 4 ), 
filtered and evaporated. Subsequent chromatography (silica gel, C^cy MeOH 12:1) and crystallization from EtOH 
yielded 0.255 g (67%) of 3-benzenesulphonyl-5-(2-methoxy-ethyl)-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl- 
pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 1 60-1 61 °. 

Example 94 

3-Benzenesulphonyl-5-(2-methoxy-ethyQ-2-methylsulphanyl-pyrazolori ^-alpyrimidin^-ylamine 

[0130] 10 ml of a 50% solution of NH 3 in MeOH were added to a solution of 0.50 g (1 .25 mmol) of 3-benzenesulphonyt- 
7-chloro-5-(2-methoxy-ethyl)-2-methyisulphanyl-pyrazolo[1 f 5-a]pyrimidine in 10 ml of DMF and stirred at RT for 2 hrs. 
The reaction solution was evaporated in a high vacuum and the residue was partitioned between 2N NaOH and CH 2 CI 2 . 
The aqueous phase was extracted three times with CH 2 CI 2 and the combined organic phases were dried (MgSOJ, 
filtered and evaporated. Subsequent chromatography (Si0 2 , CH^I^MeOH 1 0:1 ) and crystallization from EtOH yielded 
0.30 g (63%) of 3-benzene- sulphonyl-5-(2-methoxy-ethyl)-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine as 
colourless crystals, m.p. 186-1 87°. 

Example 95 

3-Benzenesulphonyl-5-(2-methoxy-ethyl)-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1 l 5-a]pyrimidine 
[0131] 

a) A solution of 2.69 g (10 mmol) 4-benzenesulphonyl-5-methylsulphanyl-2H-pyrazol-3-ylamine and 1.46 g (10 
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mmol) of ethyl 4-methoxy-acetoacetate in 1 0 ml of acetic acid was heated at reflux for 3 hrs. The reaction solution 
was evaporated and the residue was partitioned between H 2 0 and CH 2 CI 2 . The aqueous phase was extracted 
three times with 80 ml of CH 2 CI 2 . The combined organic phases were dried (MgS0 4 ), filtered and vaporated. 
Chromatography (Si0 2 , Ch^CI^MeOH 25:1) yielded 3.1 g (85%) of 3-benz nesulphonyl-5-methoxymethyl- 
5 2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimid»n-7-oI as a beige powder, m.p. 175-155°. 

b) A suspension of 2.5 g (6.8 mmol) of 3-benzenesulphonyl-5-methoxymethyl-2-methylsulphanyl-pyrazolo[1 ,5-a] 
pyrimidin-7-ol in 40 ml of POCI 3 and 20 ml of diethylamide was heated at reflux for 1 hr. The reaction solution was 
cooled to RT and evaporated. The residue was treated with 100 ml of ice-water and the pH value of the solution 
was adjusted to 8 with sat. NaHC0 3 solution . The aqueous phase was extracted three times with 1 00 ml of CH 2 CI 2 , 

10 and the organic phases were dried (MgS0 4 ), filtered and evaporated. Chromatography (Si0 2 , Ch^CI^MeOH 20: 

1) yielded 2.1 g (79%) of 3-benzenesuiphonyl-7-chloro-5-methoxymethyl-2-methylsulphanyl-pyra20lo[1,5-a]pyri- 
midine as a pale yellow powder, m.p. 194-197°. 

c) 0.4 g (4.8 mmol) of piperazine in 3 ml of DM F was added to a solution of 0.50 g (1 .1 3 mmol) of 3-benzenesulpho- 
nyl-7-chloro-5-methoxymethyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine in 15 ml of DMF and stirred at RTfor 

is 2 hrs. The reaction solution was evaporated and the residue was partitioned between 2N NaOH and CH 2 Cl 2 . The 

aqueous phase was extracted three times with CH 2 CI 2 , and the combined organic phases were dried (MgS0 4 ), 
filtered and evaporated. Subsequent chromatography (Si0 2 , Ch^CI^ MeOH 8:1) and crystallization from EtOH 
yielded 0.42 g (74%) of 3-benzenesulphonyl-5-(2-methoxy-ethyl)-2-methylsulphanyl-7-piperazln-1-yl-pyrazolo 
[1 ,5-a]pyrimidine as colourless crystals, m.p. 170-171°. 

20 

Example 96 

3-Benzenesulphonyl-5-methoxymethyl-7-(4-methyi-piperazin-1-yl)-2-methylsulphanyl-pyrazoio[1 ,5-a]pyrimidine 

25 [0132] 0.50 g (5 mmol) of 1 -methyl -piperazine in 3 ml of DMF was added to a solution of 0.50 g (1.3 mmol) of 
3-benzenesulphonyl-7-chloro-5-methoxymethyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine in 15 ml of DMF and 
stirred at RT for 2 hrs. The reaction solution was evaporated and the residue was partitioned between 2N NaOH and 
CH 2 CI 2 . The aqueous phase was extracted three times withCH 2 CI 2 , and the combined organic phases were dried 
(MgS0 4 ), filtered and evaporated. Subsequent chromatography (Si0 2 , Cf-^CI^ MeOH 10:1) and crystallization from 

30 EtOH yielded 0.42 g (72%) of 3-benzenesufphonyl-5-methoxy- methyl-7-(4-methyl-piperazin-1 -yl)-2-methylsulphanyl- 
pyrazolo[1 ,5-a]pyrimidine as colorless crystals, m.p. 207-208°. 

Example 97 

35 3-Benzenesulphonyl-5-methoxymethyl-2-methylsulphanyt-pyrazolo[1 ,5-a]pyrimidin-7-ylamine 

[0133] 1 0 ml of a 50% solution of NH 3 in MeOH was added to a solution of 0.50 g (1 .3 mmol) of 3-benzenesulphonyl- 
7-chloro-5-methoxymethyl-2-methylsulphanyl-pyrazolo[1 ; 5-a]pyrimidine in 10 ml of DMF and stirred at RTfor 2 hrs. 
The reaction solution was evaporated and the residue was partitioned between 2N NaOH and CH 2 CI 2 . The aqueous 
40 phase was extracted three times with CH 2 CI 2 , and the combined organic phases were dried (MgS0 4 ), filtered and 
evaporated. Subsequent chromatography (Si0 2 , C^CI^MeOH 10:1) and crystallization from EtOH yielded 0.38 g 
(80%) of 3-benzenesulphonyl-5-methoxymethyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine as colourless 
crystals, m.p. >230°. 

45 Example 98 

3-Benzenesulphonyl-5-chloro-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo [1 ,5-a]pyrimidine 
[0134] 

50 

a) 5.38 g (20 mmol) of 4-benzensulphonyl-5-methylsulphanyl-2H-pyrazol-3-ylamine followed by 9 ml (60 mmol) of 
diethyl malonate were added to a freshly prepared solution of sodium ethanolate in EtOH (prepared from 0.89 g 
(77 mmol) of sodium in 1 00 ml of EtOH) and the mixture was heated at reflux for 48 hrs. After cooling to RT the 
mixture was subsequently poured on to 140 ml of ice-water. The resulting precipitate was filtered off and dried at 

55 50° in a high vacuum. There were thus obtained 6.5 g (96%) of 3-benzenesulphonyl-2-methylsulphanyl-pyrazolo 

[1 ,5-a]pyrimidine-5,7-diol as a beige powder, m.p. >230°. 

b) A suspension of 3.0 g (8.89 mmol) of 3-benzenesulphonyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine-5,7-diol 
in 40 ml of POCI 3 was heated at reflux for 1 hr. The reaction solution was cooled to RTand evaporated. The residue 
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was treat d with 1 00 m! of ice-water and the pH value of the solution was adjusted to 8 with sat. NaHC0 3 solution. 
The aqueous phase was extracted three tim s with 90 ml of CHgCl^ and the organic phases were dried (MgS0 4 ), 
filtered and evaporated. Chromatography (Si0 2 , Ch^CI^AcOEt 1 .5:1 ) of the residue yielded 1 .8 g (54%) of 3-ben- 
2enesulphonyl-5,7-dichloro-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 193-197°. 
c) 0.1 g (1 mmol) of 1 -methyl-piperazine in 3 ml of CH 2 CI 2 was added to a solution of 0.37 g (1 mmol) of 3-ben- 
zenesulphonyl-S^-dichloro^-methylsulphanyl-pyrazolofl^-aJpyrimidine in 20 ml of CH 2 CI 2 and stirred at RTfor 
1 hr. The mixture was poured on to ice-water, adjusted to pH8 with NaHC0 3 solution and extracted three times 
with 30 ml of CH 2 CI 2 . The combined organic phases were dried (MgS0 4 ), filtered and evaporated. Subsequent 
chromatography (silica gel, CHaCI^MeOH 4:1 ) yielded 0.38 g (86%) of 3-benzenesulphonyl-5-chloro-7-(4-methyl- 
piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. >230°. 

Example 99 

3'Benzenesulphonvl-7-(4>methyl-pipera2in-1-yl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine 

[01 35] 0. 1 5 g of Pd/C (1 0%) and 0.3ml of NEtj were added to a solution of 0.1 89 g (0.4 mmol) of 3-benzenesulphonyl- 
5-chloro-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine in 30 ml of EtOH and hydrogenated 
at RT for 12 hrs. The reaction mixture was filtered over Dicalite and the filtrate was evaporated. Chromatography of 
the residue (Si0 2 , CHgCljj/MeOH 20:1) yielded 0.08 g (49%) of 3-benzenesulphonyl-7-(4-methyl-piperazin-1-yl)- 
2-methylsulphany1-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 1 07-1 09°. 

Example 100 

2- [3-Benzenesulphonyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-5-yloxy]-ethano) 

[0136J 0.115 g (5 mmol) of sodium was added to 20 ml of ethylene glycol and this solution was treated with 0.22 g 
(0.5 mmol) of 3-benzenesulphonyl-5-chloro-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine 
and subsequently stirred at 80° for 1 hr. After cooling to RT the reaction solution was poured on to 70 ml of ice-water 
and extracted three times with 50 ml of AcOEt. The combined organic phases were dried (MgSO^, filtered and evap- 
orated. Chromatography (Si0 2 , CH 2 Cl2/MeOH/NH 4 OH 110:10:1) of the residue and crystallization from EtOH yielded 
0.16 g (69%) of 2-[3-benzenesulphonyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin- 
5-yloxy]-ethanol as colourless crystals, m.p. 1 87-1 89°. 

Example 101 

3'Benzenesulphonyl-5-chloro-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine 

[0137] 1 0 ml of a 50% solution of NH 3 in MeOH were added to a solution of 0.35 g (0.935 mmol) of 3-benzenesulpho- 
nyl-5,7-dichloro-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine in 10 ml of DMF and stirred at RT for 12 hrs. The DMF 
was evaporated in a high vacuum and the residue was partitioned between 2N NaOH and CH 2 CI 2 . The aqueous phase 
was extracted three times with CH 2 CI 2 , and the combined organic phases were dried (MgSO^, filtered and evaporated. 
Subsequent chromatography (silica gel, CH^I^AcOEt 15:1) and crystallization from EtOH yielded 0.28 g (84%) of 

3- benzenesulphonyl-5-chloro-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine as colourless crystals, m.p. 
>230°. 

Example 102 

3-Benzenesulphonyl-N5,N5-dimethyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine-5,7-diamine and 

3-benzenesulphonyl-N5-(2-dimethvlamino-ethvl)-2-methvlsulphanyl-pvrazolon,5-a1 pyrimtdine-5,7-diamine 

[0138] 0.26 g (3 mmol) of 2-dimethylaminoethylamine in 5 ml of DMF was added to a solution of 0.4 g (1 mmol) of 
3-benzenesulphonyl-5-chloro-2-methylsulphanyl-pyrazoio[1 ,5-a]pyrimidin-7-ylamine in 1 0 ml of DMF and stirred at 90° 
for 1 hr. The reaction solution was evaporated and the residue was partitioned between H 2 0 and CH 2 CI 2 . The aqueous 
phase was extracted three times with 50 ml of CH 2 CI 2 . The combined organic phases were dried (MgS0 4 ), filtered 
and evaporated. Subsequent chromatography (silica gel, CH^I^MeOH 8:1) yielded 0.20 g (48%) of 3-benzenesulpho- 
nyl-N5,N5-dimethyl-2-methylsuiphanyl-pyrazolo[1 ,5-a]pyrimidine-5,7-diamine as colourless crystals, m.p. >230°, and 
0.08 g (17%) of 3-benzenesulphonyl-N5-(2-dimethylamino-ethyl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine-5,7-di- 
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amine as colourless crystals, m.p. 210-212°. 
Example 103 

5 3-Benzenesulphonyl-5-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyra pyrimidin-7-yl amine 

[0139] 0.1 g (1 mmol) of 1 -methyl-piperazine was added to a solution of 0.14 g (0.4 mmol) of 3-benzenesulphonyl- 
5-chloro-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-ylamine in 5 ml of DMF and stirred at 90° for 1 hr. The reaction 
solution was evaporated and the residue was partitioned between H z O and CH 2 CI 2 . The aqueous phase was extracted 
io three times with 50 ml of CH 2 CI 2 . The combined organic phases were dried (MgS0 4 ), filtered and evaporated. Sub- 
sequent chromatography (silica gel Ch^CI^MeOH 9:1 ) and crystallization from EtOH yielded 0.1 g (59%) of 3-benze- 
nesulphonyl-5-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-ylamine as colourless crystals, 
m.p. >230°. 

15 Example 104 

3-Benzenesulphonyl-5^hloro-2-ethyl-7-(4-m^ 
[0140] 

20 

a) 7.90 g (31 .4 mmol) of 4-benzenesulphonyl-5-ethyl-2H-pyrazol-3-ylamine followed by 14.3 ml (94.3 mmol) of 
diethyl malonate were added to a freshly prepared solution of sodium ethanolate in EtOH (prepared from 2.7 g 
(119.5 mmol) of sodium in 320 ml of EtOH) and heated at reflux for 48 hrs. After cooling to RT the mixture was 
subsequently poured into 140 ml of ice-water. The resulting precipitate was filtered off and dried at 50° in a high 

25 vacuum. There were thus obtained 4.8 g (48%) of 3-benzenesulphonyl-2-ethyl-pyrazolo- [1 ,5-a]pyrimidine-5,7-diol, 

m.p. >230°. 

b) A suspension of 2.8 g (8.8 mmol) of 3-benzenesulphonyl-2<ethyl-pyrazolo1,5-a]pyrimidine-5,7-diol in 30 ml of 
POCI 3 was heated at reflux for 1 hr. The reaction solution was cooled to RT and evaporated. The residue was 
treated with 1 00 ml of ice-water and the pH value of the solution was adjusted to 8 with sat. NaHC0 3 solution. The 

30 aqueous phase was extracted three times with 100 ml of CH 2 CI 2 , and the organic phases were dried (MgS0 4 ), 

filtered and evaporated. Chromatography (Si0 2> CH 2 CI 2 ) of the residue yielded 1 .1 g (35%) of 3-benzenesulphonyl- 
5,7-dichloro-2-ethyl-pyrazolo[1 ,5-a]pyrimidine as a colourless solid. 

c) 0.86 ml (7.7 mmol) of 1 -methyl-piperazine in 3 ml of CH 2 CI 2 was added to a solution of 2.5 g (7 mmol) of 
3-benzenesulphonyl-5,7-dichloro-2-ethyl-pyrazolo[1 ,5-a]pyrimidine in 20 ml of CH 2 CI 2 and stirred at RTfor 2 hrs. 

35 The reaction mixture was poured on to ice-water, adjusted to pH 8 with NaHC0 3 solution and extracted three times 

with CH 2 CI 2 . 

The combined organic phases were dried (MgS0 4 ), filtered and evaporated. Subsequent chromatography (silica 
gel, CHgCljj/MeOH 4:1) and crystallization from EtOH yielded 2.5 g (85%) of 3-benzenesulphonyl-5,7-dichloro- 
2-ethyl-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 166-167°. 

40 

Example 105 

3-Benzenesulphonyl-2-ethyl-7-(4-methyl-piperazin-1-yl)-pyrazolo[1,5-alpyrimidine 

45 [0141] 0.1 g of Pd/C (1 0%) was added to a solution of 0.267 g (0.63 mmol) of 3-benzenesulphonyl-5-ch1oro-2-ethyl- 
7-(4-methyl-piperazin-1 -yl)-pyrazolo[1 ,5-a]pyrimidine in 40 ml of EtOH and the mixture was hydrogenated at RTfor 4 
hrs. The reaction mixture was filtered over Dicalite and the filtrate was evaporated. The residue was partitioned between 
CH 2 CI 2 and sat. NaHC0 3 solution. The aqueous phase was extracted three times with CH 2 CI 2 . The combined organic 
phases were dried (MgS0 4 ), filtered and evaporated. Chromatography of the residue (Si0 2 CH 2 Cl2/Me0H 19:1) and 

so crystallization from EtOH yielded 0.2 g (53%) of as pale beige crystals, m.p. 206-207°. 

Example 106 

3-Benzenesulphonyl-2-ethyl-5,7-bis-(4-methyl-piperazin-1-yl)-pyrazolo[1,5-a]pyrimidine 

55 

[0142] 0.33 ml (3 mmol) of 1 -methyl-piperazine in 5 ml of DMF was added to a solution of 0.50 g (1.2 mmol) of 
3-benzenesulphonyl-5-chloro-2-ethyl-7-(4-methyl-piperazin-1 -yl)-pyrazolo[1 ,5-a]pyrimidine in 1 5 ml of DMF and stirred 
at 100° for 1 hr. After cooling to RTthe reaction solution was evaporated and the residue was partitioned between 2N 
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NaOH and CH 2 Cl 2 . The aqueous phase was extracted three times with CH 2 CI 2 , and the combined organic phases 
wer dried (MgS0 4 ), filtered and evaporated. Subsequent chromatography (Si0 2 , CH 2 Cl2/MeOH/NH 4 OH 110:10:1) 
and crystallization from EtOH yielded 0.04 g (69%) of 3-ben2enesulphonyl-2-ethyl-5 t 7-bis-(4-methyl-piperazin-1-yl)- 
pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 232-235°. 

Example 107 

3-Benzene sulphonyl-2-ethyl-7-(4-meftyl-pipe^ 

[0143] 0.26 ml (3 mmol) of morpholine in 5 ml of DMF was added to a solution of 0.50 g (1 .2 mmol) of 3-benze- 
nesulphony!-5-chloro-2-ethyl-7.(4-methyl-piperazin-1 -yl)-pyrazolo[1 ,5-a]pyrimidine in 1 5 ml of DMF and stirred at 1 00° 
for hr. After cooling to RT the reaction solution was evaporated and the residue was partitioned between 2N NaOH 
and CH 2 CI 2 . The aqueous phase was extracted three times with CH 2 CI 2 , and the combined organic phases were dried 
(MgS0 4 ), filtered and evaporated. Subsequent chromatography (Si0 2 , C^CIj/MeOH 15:1) and crystallization from 
EtOH yielded 0.45 g (80%) of 3-benzenesulphonyl-2-ethyl-7-(4-methyl-piperazin-1-yl)-5-morpholin-4-yl-pyrazolo 
[1 ,5-a]pyrimidine as colourless crystals, m.p. >250°. 

Example 108 

[01 44] 0.274 g (1 2 mmol) of sodium was added to 40 ml of ethylene glycol and this solution was treated with 0.50 g 
(1.2 mmol) of 3-benzenesulphonyl-5-chloro-2-ethyl-7-(4-methyl-piperazin-1-yl)-pyrazolo[1 l 5-a]pyri and subse- 
quently stirred at 80° for 1 hr. After cooling to RT the reaction solution was poured on to 70 ml of ice-water and extracted 
three times with 50 ml of AcOEt. The combined organic phases were dried (MgS0 4 ) s filtered and evaporated. Chro- 
matography (Si0 2 , CH 2 Cl2/MeOH 9:1) of the residue and crystallization from EtOH yielded 0.24 g (44%) of 2-[3-ben- 
zenesulphonyl-2-ethyl-7-(4-methyl-piperazin-1-yl)-pyrazolo[1 ,5-a]pyrimidin-5-yl-oxy]-ethanol as colourless crystals 
m.p. 153-154°. y 

Example 109 

[3-Benzenesulphonvl-2-eth vl-7-(4-methvl-piperazin-1-vl)-pyrazolof1 .S-alpyrimidin-S-vll-dimethyl-amlne and 

N-[3-benzenesulphonvl-2- ethyl-7-(4-methyl-piperazin-1-yl)>pvrazoloM .S-alpyrimidin-S-yll-N'.N'-dimethvl-e thane- 
1 ,2-diamine 

[0145] 0.72 g (6.5 mmol) of 2-dimethylaminoethylamine in 5 ml of DMF was added to a solution of 1 .1 g (2.6 mmol) 
of 3-benzenesulphonyl-5-chloro-2-ethyl-7-(4-methyl-piperazin-1-yl).pyrazolo[1,5-a]pyrimidine in 20 ml of DMF and 
stirred at 90° for 1 hr. After cooling to RT the reaction solution was evaporated and the residue was partitioned between 
2N NaOH and CH 2 CI 2 . The aqueous phase was extracted three times with 80 ml of CH^. The combined organic 
phases were dried (MgSO^, filtered and evaporated. Subsequent chromatography (silica gel, CH 2 Cl2/MeOH/NH 4 OH 
65:10:1) yielded 0.20 g (13%) of t3-benzenesulphonyl-2-ethyl-7-(4-methyl-piperazin-1-yl)-pyrazolo[1 ,5-a]pyrimidin- 
5-yl]-dimethyl-amine as colourless crystals, m.p. 211-212°, and 0.30 g (24%) of N-[3-benzenesulphonyl-2-ethyl- 
7-(4-methyl-piperazin-1 -yl)-pyrazolo[1 ^-ajpyrimidin-S-ylJ-N'.N'-dimethyl-ethane-l ,2-diamine as colourless crystals 
m.p. 163-164°. 7 

Example 110 

3-Benzenesulphonvl-5-chloro-2-ethyl-pyrazolof1 ,5-alpvrimidin-7-ylamine 

[0146] 20 ml of a 50% solution of NH 3 in MeOH were added to a solution of 1 .1 g (3.1 mmol) of 3-benzenesulphonyl- 
2-ethyl-pyrazolo[1 ,5-a]pyrimidine-5,7-diol in 1 0 ml of DMF and stirred at RT for 1 2 hrs. The reaction solution was evap- 
orated and the residue was partitioned between 2N NaOH and CH 2 CI 2 . The aqueous phase was extracted three times 
with CH 2 CI 2 and the combined organic phases were dried (MgS0 4 ), filtered and evaporated. The residue was treated 
with 5 ml of EtOH and the crystals obtained were filtered off. There was thus obtained 0.80 g (77%) of 3-benzenesulpho- 
nyl-5-chloro-2-ethyl-pyrazolo[1,5-a]- pyrimidin-7-ylamine as colourless crystals, m.p. >220°. 
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Exampl 111 

3-Benzenesulphonvl-2-ethvl-5-(4-methvl-piperazin^^^ 

5 [0147] 0.33 ml (3 mmol) of 1 -methyl-pip erazine was added to a solution of 0.4 g (1 .2 mmol) of 3-benzenesulphonyl- 
5-chloro-2-ethyl-pyrazolo[1,5-a]pyrimidin-7-ylamine in 5 ml of DMF and stirred at 90° for 1 hr. The reaction solution 
was evaporated and the residue was partitioned between H 2 0 and CH 2 CI 2 . The aqueous phase was extracted three 
times with 50 ml of CH 2 CI 2 . The combined organic phases were dried (MgS0 4 ), filtered and evaporated. Subsequent 
chromatography (silica gel, CHjjCI^MeOH 9:1 ) and crystallization from EtOH yielded 0.24 g (50%) of 3-benzenesulpho- 

10 nyl-2-ethyl-5-(4-methyl-piperazin-1 -yl)-pyrazolo[1 f 5-a]pyrimidin-7-yl-amine as colourless crystals, m.p. 
>250°. 

Example 112 

15 3-Benzenesulphonyl-2-ethyl-N5 t N5-dimethyl-pyrazolo[1,5-a]pyrimidine-5,7-diamine and 

3-benzenesulphonyl-N5-(2-dimethvlamino-ethvl)-2-ethvl-pyrazolof1,5-alpyrimidine-5 l 7-diamine 

[01 48] 0.73 g (6.68 mmol) of 2-dimethylaminoethylamine in 5 ml of DMF was added to a solution of 0.45 g (1 .3 mmol) 
of 3-benzenesulphonyl-5-chloro-2~ethyl-pyrazolo[1 ,5-a]pyrimidin-7-ylamine in 1 0 ml of DMF and stirred at 90° for 1 hr. 

20 The reaction solution was evaporated and the residue was partitioned between H 2 0 and CH 2 CI 2 . The aqueous phase 
was extracted three times with 80 ml of CH 2 CI 2 . The combined organic phases were dried (MgS0 4 ), filtered and evap- 
orated. Subsequent chromatography (silica gel, Ch^Cl^ MeOH/NH 4 OH 65:10:1) yielded 0.12 g (26%) 3-benze- 
nesulphonyl-2-ethyl-N5,N5-dimethyl-pyrazolo[1 ,5-a]pyrimidine-5,7-diamine as colourless crystals, m.p. 228-230°, and 
0.09 g (17 %) 3-benzenesulphonyl-N5-(2-dimethylamino-ethyl)-2-ethyl-pyrazolo[1,5-a]pyrimidine-5,7-diamine as col- 

25 ourless crystals, m.p. 149.5-150.5°. 

Example 113 

3-Benzenesulphonyl-5-dimethylaminomethyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine 

30 

[0149] 

a) 6.8 ml (50 mmol) of ethyl 4-chloro-acetoacoacetate were added to a solution of 1 3.5 mmol (50 mmol) of 4-ben- 
zenesulphonyl-5-methylsulphanyl-2H-pyrazol-3-ylamine in 80 ml of acetic acid and heated at reflux for 1.5 hrs. 

35 After cooling to RT the crystals obtained were filtered off, washed with EtOH and dried in a high vacuum at 50°. 

There were thus obtained 1 0.5 g (56%) of 3-benzenesulphonyl-5-chloromethyi-2-methylsulphanyl-pyrazolo[1 ,5-a] 
pyrimidin-7-ol as a colourless powder, m.p. 215-217°. 

b) 5 ml of a 33% solution of dimethylamine in EtOH were added to a solution of 1.4 g (3.7 mmol) of 3-benze- 
nesulphonyl-5-chloromethyl-2-methyl- sulphanyl-pyrazolo[1,5-a]pyrimidin-7-ol in 20 ml of DMF and stirred at RT 

40 for 4 hrs. The reaction solution was evaporated, the residue was partitioned between 0.5N NaOH and CHgCl^ 

The aqueous phase was extracted three times with CH 2 CI 2 . The combined organic phases were dried (MgS0 4 ), 
filtered and evaporated. Chromatography (Si0 2 , C^CI^MeOH 4:1) yielded 1 .3 g (92%) of 3-benzenesulphonyl- 
5-dimethylaminomethyl-2-methylsulphanylpyrazolo[1 ,5-a]pyrimidin-7-ol as a beige powder, m.p. >220°. 

c) A suspension of 1 .3 g (3.43 mmol) of 3-benzenesulphonyl-5-dimethylaminomethyl-2-methylsulphanyl-pyrazolo 
45 [1 ,5-a]pyrimidin-7-ol in 50 ml of POCI 3 was heated at reflux for 3 hrs. The reaction solution was cooled to RT and 

evaporated. The residue was treated with 100 ml of ice-water and the pH value of the solution was adjusted to 8 
with sat. NaHC0 3 solution. The aqueous phase was extracted three times with 100 ml of CH 2 CI 2 and the organic 
phases were dried (MgS0 4 ), filtered and evaporated. Chromatography (Si0 2 , C^CI^AcOEt 1:1) of the residue 
yielded 1.2 g (88%) of (3-benzenesulphonyl-7-chloro-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-5-ylmethyl)- 
50 dimethyl-amine as a colourless foam. 

d) 20 ml of a 50% solution of NH 3 in MeOH were added to a solution of 1 .20 g (3 mmol) of (3-benzenesulphonyl- 
7-chloro-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-5-ylmethyl)-dimethyl-amine in 30 ml of DMF and stirred at 
RTfor4 hrs. The reaction solution was evaporated and the residue was partitioned between 2N NaOH and CH 2 Cl 2 . 
The aqueous phase was extracted three times with CH 2 CI 2 , and the combined organic phases were dried (MgS0 4 ), 

55 filtered and evaporated. Subsequent chromatography (silica gel, CHgCl^MeOH 6:1 ) yielded 0.90 g (78%) of 3-ben- 

zenesulphonyl-5-dimethylaminomethyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-ylamine as colourless crys- 
tals, m.p. 216-218°. 
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Example 114 

gjtenzenesi^ 
[0150] 

a) 1 .57 ml (1 5.70 mm!) of 1 -methyl-pi perazine were added to a solution of 2.9 g (7.84 mmol) of 3-benzenesulphonyl- 
5-chloromethyl-2-methylsulphany|.pyrazolo[1 ,5-aJpyrimidin-7-ol In 20 ml of DMF and stirred at RT for 4 hrs. The 
reaction solution was evaporated and the residue was partitioned between 0.5N NaOH and CH 2 CI 2 . The aqueous 
phase was extracted three times with CH 2 CI 2 . The combined organic phases were dried (MgS0 4 ), filtered and 
evaporated. Chromatography (Si0 2 , CH^I^MeOH 4: 1 ) yielded 1 .85 g (53%) of 3-benzenesulphonyl-5-(4-methyl> 
piperazin-1-ylmethyl)-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-ol as a beige powder, m.p. >220°. 

b) A suspension of 4.0 g (9 mmol) of 3-benzenesulphonyl-5-(4-methyl-piperazin*1-ylmethyl)-2-methylsulphanyl- 
pyrazolo[1 ,5-a]pyrimidin-7-ol in 100 ml of POCI3 was heated at reflux for 3 hrs. The reaction solution was cooled 
to RT and evaporated. The residue was treated with 100 ml of ice-water and the pH value of the solution was 
adjusted to 8 with sat. NaHC0 3 solution. The aqueous phase was extracted three times with 150 ml of CH 2 CI 2 
and the organic phases were dried (MgSO^, filtered and evaporated. Chromatography (SiO^HgCl^MeOH 10: 
1) of the residue yielded 4.0 g (98%) of 3-benzenesulphonyl-7-chloro-5-(4-methyl*piperazin-1-ylmethyl)-2-meth- 
ylsulphanyl-pyrazolo[1 ,5-a]pyrimidine as a pale brown powder, m.p. 113-116°. 

c) 1 0 ml of a 50% solution of NH 3 in MeOH were added to a solution of 0.8 g (1 .77 mmol) of 3-benzenesulphonyl- 
7-chloro-5-(4-methyl-piperazin-1-ylmethyl)-2-methylsulphanylpyrazolo[1,5-a]pyrimi in 20 ml of DMF and 
stirred at RT for 4 hrs. The reaction solution was evaporated and the residue was partitioned between 2N NaOH 
and CH 2 CI 2 . The aqueous phase was extracted three times with CH 2 CI 2> and the combined organic phases were 
dried (MgS0 4 ), filtered and evaporated. Subsequent chromatography (Si0 2 , C^CI^ MeOH/NH40H 90:10:1) 
yielded 0.59 g (77%) of 3-benzenesulphonyl-5-(4-methyl-piperazin-1 -ylmethyl)-2-methylsulphanyl-pyrazolo[1 ,5-a] 
pyrimidin-7-ylamine as colourless crystals, m.p. 203-205°. 



Example 115 



3-Benzenesulphonyl-7-(4- methyl-piperazin-1^ 
[1 ,5-a]pyrimidine 

[0151] 0.4 g (4 mmol) of 1-methyl-piperazine was added to a solution of 0.8 g (1 .77 mmol) of 3-benzenesulphonyl- 
7-chloro-5-(4-methyl-piperazin-1-ylmethyl)-2-methylsulphanylpyrazolo[1 ,5-a]pyrimidine in 20 ml of DMF and stirred at 
RT for 6 hrs. The reaction solution was evaporated and the residue was partitioned between 2N NaOH and CH^Ig. 
The aqueous phase was extracted three times with CH 2 CI 2 , and the combined organic phases were dried (MgS0 4 ), 
filtered and evaporated. Subsequent chromatography (Si0 2 , CHgCI^MeOH/N^OH 80:10:1) and crystallization from 
EtOH yielded 0.75 g (82%) of 3-benzenesulphonyl-7-(4-methyl-piperazin-1-yl)-5-(4-methyl-piperazin-1-ylmethyl)- 
2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidine as colourless crystals, m.p. 1 93-1 95° . 

Example 116 



3-Benzenesulphonvl-5-(4- methyl-piperazin-1-vlmethvi)-2-methylsulphanyl-pyrazolori ,5-a|pyrimidin-7-ylamine 
[0152] 



a) 1 ml (6 mmol) of morpholine was added to a solution of 2.0 g (5.40 mmol) of 3-benzenesulphonyl-5-chloromethyl- 
2-methylsulphanyl-pyrazolo[1 ,5-a]pyrimidin-7-ol in 20 ml of DMF and stirred at RTfor4 hrs. The reaction solution 
was evaporated and the residue was partitioned between 0.5N NaOH and CH 2 CI 2 . The aqueous phase was ex- 
tracted three times with CH 2 CI 2 . The combined organic phases were dried (MgS0 4 ), filtered and evaporated. 
Chromatography (Si0 2: CH^MeOH 10:1) yielded 2.0 g (88%) of 3-benzenesulphonyl-2-methylsulphanyl- 
5-morpholin-4-ylmethyl-pyrazolo[1 ,5-a]-pyrimidin-7-ol as a beige foam. 

b) A suspension of 2.0 g (4.75 mmol) of 3-benzenesulphonyl-2-methylsulphanyl-5-morpholin-4-ylmethyl-pyrazolo 
[1 ,5-a]pyrimidin-7-ol in 30 ml of POCI 3 was heated at reflux for 3 hrs. The reaction solution was cooled to RT and 
evaporated. The residue was treated with 1 00 ml of ice-water and the pH value of the solution was adjusted to 8 
with sat. NaHC0 3 solution. The aqueous phase was extracted three times with 70 ml of CH 2 CI 2 and the organic 
phases were dried (MgS0 4 ), filtered and evaporated. Chromatography (Si0 2> CHgCI^MeOH 10:1) of the residue 
yielded 1.8 g (86%) of 3-benzenesulphonyl-7-chloro-2-methylsulphanyl-5-morpholin-4-ylmethyl-pyrazolo[1,5-a] 
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pyrimidine as a pale brown powder, m.p. 174-176°. 

c) 10 ml of a 50% solution of NH 3 in MeOH were added to a solution of 0.9 g (2 mmol) of 3-benzenesulphonyl- 
7-chloro-2-methylsulphanyl-5-morpholin-4-ylmethyl-pyra2olo[1,5-a]pyrim in 20 ml of DMF and stirred at RT 
for 4 hrs. The DMF was evaporated In a high vacuum and the residue was partitioned betw en 2N NaOH and 
CH 2 CI 2 . The aqueous phase was extracted three times with CH 2 CI 2 and the combined organic phases wer dried 
(MgS0 4 ), filtered and evaporated. Subs quent chromatography (silica gel, CH 2 C\^ MeOH/NH 4 OH 80:10:1) and 
crystallization from EtOH yielded 0.70 g (83%) of 3-benzenesulphonyl-5-(4-methyl-piperazin-1-ylmethyl)-2-meth- 
ylsulphanyl-pyrazoio[1,5-a]pyrimidin-7-ylamine as colourless crystals, m.p. 224-226°. 

Example 117 

3-Benzenesulphonyl-7-(4-methyl-piperazin-1-yl)-2-^^ 
pyrimidine 

[0153] 0.4 g (4 mmol) of 1-methyl-piperazine was added to a solution of 0.9 g (2 mmol) of 3-benzenesulphonyl- 

7- chloro-2-methylsulphanyl-5-morpholin-4-ylmethyl-pyrazolo[1 ,5-a]pyrimidine in 20 ml of DMF and stirred at RT for 4 
hrs. The reaction solution was evaporated and the residue was partitioned between 2N NaOH and CH 2 CI 2 . The aqueous 
phase was extracted three times with CH 2 CI 2 and the combined organic phases were dried (MgS0 4 ), filtered and 
evaporated. Subsequent chromatography (Si0 2l CH^Ig/MeOH/ NH 4 OH 80:1 :1) and crystallization from EtOH yielded 
0.80 g (77%) of 3-benzenesulphonyi-7-(4-methy!-piperazin-1^ 

[1 ,5-a]pyrimidine as colourless crystals, m.p.1 99-201°. 

Example 118 

r2-(3-Benzenesulphonyl-5-methvl-2-methylsulphanyl-pyrazolof1 ,5-alpvrimidin-7-yloxy)-ethyl1 -dimethyl -amine 

[01 54] 0.28 ml (2.38 mmol) of 2-dimethylaminoethanol and 3.68 g of Cs 2 C0 3 were added to a solution of 0.8 g (2.26 
mmol) of 3-benzenesulphonyl-7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine in 40 ml of acetonitrile 
and the suspension was stirred at RT for 12 hrs. The reaction mixture was poured into semi-concentrated aqueous 
sodium chloride solution and extracted three times with ethyl acetate. The combined organic phases were dried 
(MgS0 4 ), filtered and evaporated. Subsequent chromatography yielded 0.65 g (70%) of 2-(3-benzenesulphonyl-5-me- 
thyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-yloxyVethyl]-dimethyl-amine as a pale yellow solid, m.p. 176-178°. 

Example 119 

3-Benzenesulphonyl-5-methyl-2-methylsutph 

[0155] In an analogous manner to that described in Example 122, from 3-benzenesulphonyl-7-chloro-5-methyl- 
2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and N-(2-hydroxy-ethyl)-morpholine there was obtained 3-benze- 
nesulphonyl-5-methyl-2-methylsulphanyl-7-(2-morpholin-4-yl-ethoxy)-pyrazolo[1 ,5-a]pyrimidine as a pale yellow solid. 

Example 120 

8- Benzenesulphonyl-7-methylsulphanyl-pyrazolo[1 ,5-a][1 ,3,5]triazin-4-ylamine 

[0156] 0.10 g (0.37 mmol) of 5-amino-3-methylthio-4-phenylsulphonyl-pyrazole was mixed with 0.25 g (2.55 mmol) 
of ethyl N-cyano-methanimate and stirred at 100°C for 16 hrs. The resulting pale beige paste was taken up in AcOEt/ 
MeOH and treated in an ultrasound bath. The thus-obtained suspension was filtered. Chromatography (Si0 2 , CH^I^ 
MeOH 95:5) yielded 0.052 g (44%) of 8-benzenesulphonyl-7-methylsulphanyl-pyrazolo[1 ,5-a][1 ,3,5]-triazin-4-ylamine 
as pale beige crystals, m.p. >280°C. 

Example 121 

(8-Benzenesulphonyl-2-methyl-7-methylsulphanyl-pyrazolo[1,5-a][1,3,5]triazin-4-yl)-methylamine 
[0157] 

a) A solution of 0.54 g (2 mol) of 5-amino-3-methy!thio-4-phenylsulphonyl-pyrazole and 0.54 g (3.4 mmol) of ethyl 
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1-ethoxy-ethylidene-carbamate in acetic acid was stirred at 100°C for 3 hrs. After cooling to RT the precipitate 
was filtered off, washed off with a copious amount of EtgO and dri d in a high vacuum at 45°C. There was obtained 
0.41 g (61%) of 8-benzenesulphonyl-2-methyI-7-methylsulphanyl-3H-pyra2olo[1 ,5-a][1 ,3,5]-triazin-4-one as white 
crystals, m.p. >300°C. 

b) A suspension of 0.36 g (1 mmol) of 8-benzenesu!phonyl-2-methyl-7-methylsuIphanyl-3H-pyrazolo[1 ,5-a][1 ,3,5] 
triazin-4-one in 20 ml of POCI 3 was treated with 0.12 ml (1 .5 mmol) of pyridine and heated 110°C for 3 hrs. The 
reaction solution was cooled to RT and evaporated. The residue was dried azeotropically twice with 50 ml of toluene 
each time. The thus-obtained residue was taken in 1 0 ml of 2N methylamine in tetrahydrofuran and stirred at room 
temperature for 4 hrs. The reaction solution was evaporated and partitioned between H 2 0 and AcOEt. The organic 
phase was washed with H 2 0 and sat. NaCI solution, dried (MgSO^, filtered and evaporated. Chromatography 
(Si0 2l AcOEt/hexane 1:1) yielded 0.28 g (80%) of (8-benzenesulphonyl-2-methyl-7-methylsulphanyl-pyrazolo 
[1 ,5-a][1 ,3,5]triazin-4-yl)-methylamine as white crystals, m.p. 285° (dec). 

Example 122 

(8-Benzenesulphonyl-2-met hyl-7-methvlsulphanvl-pvrazolori t 5-ain,3.51tr1azin-4-vl)-dimethylamine 

[0158] in an analogous manner to that described in Example 123 b), from 8-benzenesulphonyl-2-methyl-7-methyl- 
sulphanyl-3H-pyrazolo[1,5-a][1,3,5]triazin-4-one and dimethylamine there was obtained (8-benzenesulphonyl-2-me- 
thyl-7-methylsulphanyl-pyrazolo[1 ,5-a][1 ,3, 5]triazin-4-y I) -dimethylamine as pale pink coloured crystals, m.p. 228-230°. 

Example 123 

(8-Benzenesulphonyl-2-met hyl-7-methylsulphanyhpyrazolo[1 > 5-a1[1 > 3 > 5ltriazin-4~yl)-N' t N , -dimeth yl-propan- 
1 ,3-diamine — 

[0159] In an analogous manner to that described in Example 123 b), from 8-benzenesulphonyl-2-methyl-7-methyl- 
sulphanyl-SH-pyrazolotl.S-aJfl.S^ltriazin^-one and 3-dimethylamino-1 -propylamine there was obtained (8-benze- 
nesulphonyl-2-methyl-7-methylsulphanyl-pyrazolo[1 ,5-a][1 t 3,5]triazin-4-yl)-N , ( N , -dimethyl-propan-1 ,3-diamine which 
was converted with HCI/diethyl ether into the corresponding hydrochloride (1 :1 .75), m.p. 249-250°. 

Example 124 

8-Benzenesulphonyl-2-met hyl-4-(4-m^^ 

[0160] In an analogous manner to that described in Example 123 b), from 8-benzenesulphonyt-2-methyl-7-methyl- 
sulphanyl-SH-pyrazolofl^-aKI.S.SJtriazin^-one and 1 -methyl-pip erazine there was obtained 8-benzenesulphonyl- 
2-methyl-4-(4-methyl-piperazin-1-yl)-7-methylsulphanyl-pyrazolo[1,5-a][1 ,3,5]triazine as yellow crystals, m p 

1RQ-1 71° 



Example 125 

8-Benzenesulphonvl-2-met hyl-4-(4-benz^^ 

[0161] In an analogous manner to that described in Example 123 b), from 8-benzenesulphonyl-2-methyl-7-methyl- 
sulphanyl-3H-pyrazo»o[1,5-a][1,3,5]triazin-4-one and 1-benzylpiperazine there was obtained 8-benzenesulphonyl- 
2-methyl-4-(4-benzylpiperazin-1 -yl)-7-methylsulphanyl-pyrazolo[1 ,5-a][1 ,3,5]triazine as beige crystals, m.p. 1 90-1 92°. 

Example A 

[0162] Tablets of the following composition are produced in the usual manner: 





mg/tablet 


Active ingredient 


100 


Powd. lactose 


95 


White corn starch 


35 
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(continued) 




mg/tablet 


Polyvinylpyrrolidone 


8 


Na carboxymethylstarch 


10 


Magnesium stearate 


2 


Tablet weight 


250 



Claims 



1 . Compounds of the general formulae 




wherein 



R 1 signifies phenyl, optionally substituted by one or more C^-alkyl, halogen or C^y-alkoxy or is tolyl, 

pyridyl, naphthyl orthiophenyi; 
R2 signifies hydrogen, C^y-alkyl, C^y-thioalkyl or hydroxy-C^y-alkoxy; 

R 3 signifies amino, C^y-alkylamino, di- C^y-aikyl-amino, piperazinyl, optionally substituted by one or 

more C^-alkyl, benzyl, phenyl or hydroxy- C^y-alkyl or is morpholinyl, imidazolyl, (CH 3 ) 2 N 
(CH 2 ) n NH-, (CH 3 ) 2 N(CH 2 ) n O- or morpholinyl-(CH 2 ) n )0- in which n signifies 2 or 3; 

R 4 signifies hydrogen, C w -alkyl or hydroxy-Cj.y-alkyl; 

R 5 signifies hydrogen, halogen, C^-alkyl, C 3 -C 6 -cycloalkyl, C^y-alkyl-C^y-alkoxy, OH-CH 2 -CH 2 -0-, 

(CH 3 ) 2 N(CH 2 ) n NH-, piperazinyl, optionally substituted by C^-alkyl or is methyl-piperazinyl, option- 
ally substituted by C^-alky! or is morpholinyl, methyl-mo rpho liny 1, di-C V7 - alkylamino or di-C^y- 
alkylamino-C^y-alkyl, or 

R 4 and R 5 together signify a group -(CH 2 ) m - or -CH 2 -S-CH 2 - with m = or 4, 



as well as their pharmaceuticaliy acceptable salts. 



2. Compounds of general formula l-A according to claim 1 , wherein R 3 signifies amino. 



3. The following compounds in accordance with claim 2: 



3-benzenesulphonyl-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine, 
3-(4-isopropyl-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine, 
5-methyl-2-methylsulphanyl-3-(naphthalene-2-sulphonyl)-pyrazolo[1,5-a]pyrimidin-7-ylamine, 
3-(4-fluoro-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine, 
3-benzenesulphonyl-5-cyclopropyl-2-methylsulphanyi-pyrazolo[1 ,5-a]pyrimidin-7-ylamine, 
3-benzenesulphonyl-2-methylsulphanyl-6,7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a]pyrimidin-8-ylamine, 
3-benzenesulphonyl-5-isopropyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine, 
5-methyl-2-methylsulphanyl-3-(tolu ne-2-sulphonyl)-pyrazolo[1,5-a]pyrimidin-7-ylamine, 
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5-methyl-2-methylsulphany1-3^ 

3-benzenesulphonyl-5-methoxymethyl-2-methylsulphanyl-pyrazolo[1 ,5-a]pyrirnidin-6-ylamine, 

3-b nzenesulphonyl-N5,N5-dimethyl-2-methy^ 

3-benzenesulphonyl-N5-(2-dimethylamino-ethy^^ 

3-b nzenesulphonyl-5-(4-methy!-piperazin-^ 

3-benzenesulphonyl-5-dimethylamm 

4. Compounds of general formula l-A in accordance with claim 1 , wherein R 3 signifies piperazinyl. 

5. The following compounds in accordance with claim 4: 

3-benzenesulphonyl-5-methyl-2-methylsulph^ 

3-(4-tert-butyl-benzenesulphonyl)-5-methyl-2-methylsulphanyl-7-pipeiBzi 

3-benzenesulphonyl-5,6-dimethyl-2-methylsulphanyl^^ 

3-benzenesulphonyl-2-methylsulphanyl-7-piperazin-1^ 

3-benzenesulphonyl-5-cyclopropyl-2-methylsulph^ 

3-benzenesulphonyl-2-methylsuiphanyl-8-piperazin-1^ 

dine, 

3-benzenesulphonyl-2-methylsulphanyl-8-piperazin-1-yl-5H,7H-pyrazolo[1 .S-aHhienop^-dJpyrimidine, 
5-methyl-2-methylsulphanyl-7-piperaz^ 

3-benzenesulphonyl-2-ethyl-8-piperazin-1-yl-67-dihydro-5H^clopentaId]pyrazolo[1 ,5-a]pyrimidine and 
5-methyl-2-methylsulphanyl-7-piperazin^^ 

6. Compounds of general formula l-A in accordance with claim 1 , wherein R 3 signifies methylpiperazinyl. 

7. The following compounds in accordance with claim 6: 

3-benzenesulphony!-5-cyclopropyl-2-me% 

3-benzenesulphonyl-8-(4-methyl-piperazm ' 
[1,5-a]pyrimidine, 

3-benzenesulphonyl-8-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-5H,7H-pyrazolo[1 ,5-a]thieno[3,4-d]pyri- 
midine, 

3-benzenesulphony(-5-isopropyl-7-(4-methyl-pipe^ 
and 

2- [3-benzenesulphonyl-7-(4-methyl-piperaz^ 
ethanol. 

8. Compounds of general formula l-B in accordance with claim 1 , wherein R 3 signifies amino or methylpiperazinyl. 

9. The following compounds in accordance with claim 8: 

8-benzenesulphonyl-7-methylsulphanyl-pyrazolo[1 ,5-a][1 ,3,5]triazin-4-ylamine and 
8-benzenesulphonyl-2-methyl-4-(4-methylpiperazin-1-yl)-7-methylsulphanyl-pyrazolo[1 ,5-a][1 ,3,5]triazine. 

10. A medicament containing a compound according to any one of claims 1-9 and a therapeutically inert carrier ma- 
terial. 

11 . A medicament based on a compound of formula l-A or l-B according to any one of claims 1 -9 and its pharmaceu- 
tically acceptable acid addition salts for the treatment or prevention of central nervous disorders such as psychoses, 
schizophrenia, manic depressions, depressions, neurological disorders, memory disorders, Parkinson's disease! 
amyotrophic lateral sclerosis, Alzheimer's disease and Huntington's chorea. 

12. A process for the manufacture of compounds of formulae l-A and l-B according to claim 1 , which process comprises 

a) reacting a compound of the formula 
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X 



or a compound of the formula 




CI 



XIV 



with a compound of the formula 



wherein R 1 -R 5 have the significances given in claim, 
and, if desired, converting a compound of general formula l-A or l-B into a pharmaceutically acceptable salt. 

13. Compounds according to any one of claims 1-9 for use as therapeutically active substances. 

14. The use of compounds according to anyone of claims 1-9 and of pharmaceutically useable salts thereof, especially 
for the treatment or prevention of central nervous disorders such as psychoses, schizophrenia, manic depressions, 
depressions, neurological disorders, memory disorders, Parkinson's disease, amyotrophic lateral sclerosis, Alzhe- 
imer's disease and Huntington's chorea or for the production of corresponding medicaments. 



Patentansprtiche 

1 . Verbindungen der allgemeinen Formeln 




l-B 



worin 



Phenyl, gegebenenfalls substituiert mit einem odermehreren C^-AIkyl, Halogen oder C,. 7 -Alkoxy, 
bedeutet oderTolyl, Pyridyl, Naphthyl oder Thiophenyl darstellt; 
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R 2 WasserstofT, C^-Alkyl, C^-Thioalkyl Oder Hydroxy^ _ 7 -alkoxy bedeutet; 

R 3 Amino, C^AIkylamino, Di-C^-alkylamino, Piperazinyl, gegeben nfalls substltui rt mit einem Oder 

mehreren C^-Alkyl, Benzyl, Phenyl oder Hydroxy^ _ 7 -alkyl, bedeutet Oder Morphoiinyl, Imidazolyl, 
(CH3) 2 N(CH 2 ) n NH- f (CH3) 2 N(CH 2 ) n O- oder Morpholinyl-(CH 2 ) n )0- darstelit, worin n 2 oder 3 ist; 

R 4 Wasserstoff, C^-Alky! oder Hydroxy-C^-alky! bedeutet; 

R 5 Wasserstoff, Halogen, C^-Alkyl, C^-Cycloalkyl, C 1 . 7 -Alky|.C 1 . r alkoxy I 0H-CH 2 -CH 2 -O-, (CH 3 ) 2 N 

(CH 2 ) n NH-, Piperazinyl, gegebenenfalls substitulert mit C^-Alkyl, bedeutet oder Methylpiperazinyl, 
gegebenenfalls substituiert mit C^-Alkyl, bedeutet oder Morpholinyl, Methylmorpholinyl, Di-C^- 
alkylamino oder Di-C^-alkylamino-C^-alkyl darstelit, oder 

R 4 und R 5 zusammen eine Gruppe -(CH^- oder -CH 2 -S-CH 2 - mit m = 3 oder 4 bedeutet, 



sowie deren pharmazeutisch vertragliche Salze. 



Verbindungen der allgemeinen Formel l-A nach Anspruch 1 , worin R 3 Amino bedeutet. 
Verbindungen nach Anspruch 2, namlich: 



3-Benzolsulfonyl-5-methyl-2-methylsulfanyl-pyrazolo[1 ,5-a]pyrimidin-7-ylamin, 
3-(4-lsopropyl-benzolsulfonyl)-5-methyl-2-methylsulfanyl-pyrazolo[1,5-a]pyrimidin-7-ylamin, 
5-Methyl-2-methylsulfanyl-3-(naphthalin-2-sulfonyl)-pyrazolo[1 ,5-a]pyrimidin-7-ylamin, 
3-(4-Fluor-benzolsulfonyl)-5-methy^^ 

3-Benzolsulfonyl-5-cyclopropyl-2-methylsulfanyl-pyrazolo[1,5-a]pyrimidin-7-ylamin, 

3-Benzolsulfonyl-2-methylsulfanyl-6,7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidin-8-ylamin, 

3-Benzolsulfonyl-5-tsopropyl-2-methylsulfanyl-pyrazolo[1,5-a]pyrimidin-7-ylamin, 

5-Methyl-2-methylsuIfanyl-3-(toluol-2-sulfonyl)-pyrazo!o[1,5-a]pyrimidin-7-ylamin 

5-Methyl-2-methylsulfanyl-3-(toluol-3-sulfonyl)-pyrazolo[1,5-a]pyrimidin-7-ylamin, 

3-Benzolsulfonyl-5-methoxymethyl-2-methylsutfanyl-pyrazolo[1,5-a]pyrimidin-6-ylami 

S-Benzolsulfonyl-NS.NS-dimethyl^-methylsulfanyl-pyrazolotl^-aJpyrimidin-SJ-diamin, 

3-Benzolsulfonyl-N5-(2-dimethylamino-ethyl)-2-methylsulfanyl-pyrazolo[1 ,5-a]pyrimidin-5,7-diamin, 

3-Benzolsulfonyl-5-(4-methylpiperazin-1 -yl)-2-methylsulfanyl-pyrazolo[1 ,5-a]pyrimidin-7-ylamin und 

3-Benzolsulfonyl-5-dimethylaminomethyl-2-methylsulfanyl-pyrazolo[1,5-a]pyrimidin-7-ylamin. 

Verbindungen der allgemeinen Formel l-A nach Anspruch 1, worin R 3 Piperazinyl bedeutet. 

Verbindungen nach Anspruch 4, namlich: 



3-Benzolsulfonyl-5-methyl-2-methylsulfanyl-7-piperazin-1-ylpyrazolo[1 t 5-a]pyrimidin, 

3-(4-tert-Butyl-benzolsulfonyl)-5-methyl-2-methylsulfanyl-7-piperazin-1-yl-pyrazoio[1 ,5-a]pyrimidin, 

3-Benzolsulfonyl-5,6-dimethyl-2-methylsulfanyl-7-piperazin-1-yl-pyrazolo[1,5-a]pyrimidin, 

3-Benzolsulfonyl-2-methylsulfanyl-7«piperazin-1-yl-5-propyl-pyrazolo[1,5-a]pyrimidin, 

3-Benzolsulfonyl-5-cyclopropyl-2-methylsulfanyl-7-piperazin-1-yl-pyrazolo[1 ,5-a]pyrimidin, 

3-Benzolsuffonyl-2-methylsuffanyl-8-piper^ 

3-Benzolsutfonyl-2-methylsulfanyl^ 

5-Methyl-2-methylsulfanyl-7-piperazln-1-yl-3-(thiophen-2-sulfonyl)-pyrazolo[1 ,5-a]pyrimidin, 
3-Benzolsulfonyl-2-ethyl-8-piperazin-1-yl-6,7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidin und 
5-Methyl-2-methylsulfanyl-7-piperazm^ 

Verbindungen der allgemeinen Formel l-A nach Anspruch 1, worin R 3 Methylpiperazinyl bedeutet. 

Verbindungen nach Anspruch 6, namlich: 



3-Benzolsulfonyl-5-cyclopropyJ-2-methyte 

3-Benzolsu!fonyl-8-(4-methylpiperazin^ 

pyrimidin, 

3-Benzolsulfonyl-8-(4-methylpiperazin-1-yl)-2-methylsulfanyl-5H,7H-pyrazolo[1,5-a]thieno[3,4 
3-Benzolsuffonyl-5-isopropyl-7-(4-methylpiperazin-1 -yl)-2-methylsulfanyl-pyrazolo[1 ,5-a]pyrimidin und 
2-[3-Benzolsulfonyl-7-(4-methylpiperazin-1-yl)-2-methylsulfanyl-pyrazolo[1,5-a]pyrimidin-5-yloxy^ 
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8. Verbindungen der allgemeinen Formel l-B nach Anspruch 1 , worin R 3 Amino oder Methylpiperazinyl bedeutet. 

9. Verbindungen nach Anspruch 8, namlich: 

5 8-Benzolsulfonyl-7-methylsulfanyl-pyrazolo[1 ,5-a][1 ,3,5]triazin-4-ylamin und 

8-Ben20lsulfonyl-2-methyl-4-(4-methylpiperazin-1-yl)-7-methylsuifanyl-pyrazolo[1,5-a][1 ,3,5]triazin. 

10. Arzneimittel, enthaltend eine Verbindung nach einem der Anspruche 1-9 und ein therapeutisch inertes Tragerma- 
terial. 

10 

11 . Arzneimittel, basierend auf einer Verbindung der Formel l-A oder l-B, nach einem der Anspruche 1 -9 und ihren 
pharmazeutisch vertrag lichen Saureadditionssalzen fur die Behandlung oder Prevention von Storungen des zen- 
tralen Nervensystems, wie Psychosen, Schizophrenie, manische Depressionen, Depressionen, neurologische 
Storungen, Gedachtnisstdrungen, Parkinson-Krankheit, amyotrophe laterale Sklerose, Alzheimer-Krankheit und 

is Huntington Chorea. 

12. Verfahren zur Herste Hung von Verbindungen der Formeln l-A und l-B nach Anspruch 1 , wobei das Verfahren um- 
fasst 

20 a) Umsetzen einer Verbindung der Formel 



25 




X 



30 oder einer Verbindung der Formel 



R 5 



35 




XIV 



40 mit einer Verbindung der Formel 

HR 3 

45 worin R 1 -R 5 die im Anspruch angegebenen Bedeutungen aufweisen und falls erwunscht, Umwandeln einer Ver- 

bindung der allgemeinen Formel l-A oder l-B in ein pharmazeutisch vertragliches Salz. 

13. Verbindungen nach einem der Anspruche 1 -9 zur Verwendung als therapeutisch wirksame Substanzen. 

so 14. Verwendung von Verbindungen nach einem der Anspruche 1-9 und von pharmazeutisch brauchbaren Salzen 
davon, insbesondere fur die Behandlung oder Prevention von Storungen des zentralen Nervensystems, wie Psy- 
chosen, Schizophrenie, manische Depressionen, Depressionen, neurologische Storungen, Gedachtnisstorungen, 
Parkinson-Krankheit, amyotrophe laterale Sklerose, Alzheimer-Krankheit und Huntington Chorea oder zur Her- 
stellung von entsprechenden Arzneimitteln. 

55 
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R vendtcati ns 

1 . Composes de formules generates 




dans lesquelies 

R 1 represente un groupe phenyle eventuellement substitue par un ou plusieurs atomes d'halogene ou 

groupes alkyle en C^ 7 ou alcoxy en C,. 7 ou est le groupe tolyle, pyridyle, naphtyle ou thiophenyle ; 

R 2 represente un atome d'hydrogene ou un groupe alkyle en C^ 7 , thioalkyle en C^. 7 ou hydroxy-alcoxy 

( c i-7) ; 

R 3 represente un groupe amino, alkyl(C 1 . 7 )amino, dialkyKC^amino, piperazinyle, dventuellement subs- 

titue par un ou plusieurs groupes alkyle en C^ 7 , benzyle, phenyle ou hydroxyalkylefC! 7 ) ou est le 
groupe morpholinyle, imidazole, (CH 3 ) 2 N(CH 2 ) n NH-, (CH 3 ) 2 N(CH 2 ) n O- ou morpholinyl-(CH 2 ) n O-, 
dans lequel n represente 2 ou 3 ; 

R 4 represente un atome d'hydrogene ou un groupe alkyle en C V7 ou hydroxyalkylefC^) ; 

R 5 represente un atome d'hydrogene ou d'halogene ou un groupe alkyle en C,. 7 , cycloalkyle en C 3 -C 6 

alkyKC^-alcoxyfC^), OH-CH 2 -CH r O- f (CH 3 ) 2 N(CH 2 ) n NH-, piperazinyle, eventuellement substitue' 
par un groupe alkyle en C, m7l ou est le groupe methylpiperazinyle eventuellement substitue par un 
groupe alkyle en C^ 7 , ou est un groupe morpholinyle, methylmorpholinyle, dialkyl(C 1 . 7 )amino ou dialk- 
yKC^amino-alkylefC^), ou 

R 4 et R 5 represented ensemble un groupe -(CH 2 ) m - ou -CH 2 -S-CH 2 oum = 3ou 4, 

ainsi que leurs sels pharmaceutiquement acceptables. 

2. Composes de formule generate l-A selon la revendication 1 , dans lesquels R 3 represente le groupe amino. 

3. Composes suivants selon la revendication 2: 



S-benzenesulfonyl-S-methyl^-methylsulfanylpyrazoloII^-alpyrimidin-Z-ylamine, 
3-(4-lsopropylbenzenesulfonyl-5-methyl-2-methylsulfanylpyrazolo[1 ,5-a]pyrimidin-7-ylamine, 
5-memyl-2-me^hylsulfanyl-3-(naphtalene^ 
3-(4-fluorobenzenesulfonyl)-5-me^ 

3-benzenesulfonyl-5-cyclopropyl-2-methylsulfanylpyrazolo[1,5-a]pyrimidin-7-ylamine, 
3-benzenesulfonyl-2-methylsulfanyl-6,7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a]pyrim^ 
3-benzenesulfonyl-5-isopropyl-2-methylsuifanylpyrazolo[1,5-a]pyrimidin-7-ylamine, 
5-methyl-2-methylsulfanyl-3-(toluene-2-sulfonyl)pyrazolo[1 .S-alpyrimidin^-ylamine, 

5-methyl-2-methylsulfanyl-3-(toluene-3-sulfonyl)pyrazolo[1,5-a]pyrimidin-7-ylamine! 
3-benzenesulfonyl-5-methoxymethyl-2-m^^ 

3-benzenesulfonyl-N5,N5-dimethyl-2-methylsulfanylpyrazolo[1 ,5-a]pyrimidine-5,7-diamine, 
3-benzenesulfonyl-N5-(2-dimethyia^^ 

3-benzenesulfonyl-5-(4-m6thylpiperazin-1 -yl)-2-m6thylsulfanylpyrazolo[1 ,5-a]pyrimidin-7-ylamine et ' 
3-benzenesulfonyl-5-dimethylaminomethyl-2-methylsulfanylpyrazo!o[1 ,5-a]pyrimidin-7-ylamine. 

4. Composes de formule generate l-A selon la revendication 1 , dans lesquels R 3 represente le groupe piperazinyle. 

5. Composes suivants selon la revendication 4: 
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3-ben26nesulfonyl-5-m6thyi-2-m6thylsulfanyl-7-pip6ra2in-1 -ylpyrazolo[1 ,5-a]pyrimidin , 
3-(4-tert-butylbenzenesulfonyl)-5-methyl-2^ 

3-benzenesulfonyl-5,6-dimethyl-2-m§thylsulfanyl-7-pip6razin-1-ylpyrazolo[ 
3-benzenesulfonyl-2-methylsulfanyl-7-piperazin^^ 

3-benz6nesulfonyl-5-<^clopropyl-2-m§thylsulfanyl-7-piperazin-1-ylpyrazolo[1 ,5-a]pyrimidine, 
3-benzenesulfonyi-2-methylsulfanyl-8-pip^^ , 
3-benzenesulfonyl-2-methylsulfanyl-8-pipe^ 

5-methy»-2-methylsulfanyl-7-piperazin^^ ,5-a]pyrimidine, 
3-benzenesulfonyl-2-ethyl-8-piperazin-1-yl^^^ et 
5-methyl-2-m6thylsulfanyl-7-pip6ra ,5-a]pyrimidine 

6. Composes de formule generate l-A selon la revendication 1 , dans lesquels R 3 represente le groupe methylpipe- 
razinyle. 

7. Composes suivants selon la revendication 6: 

3-benzenesulfonyl-5-cyclopropyl-2-methylsulfanyl-7-(4-m^ ,5-a]pyrimidlne, 
3-benzenesulfonyl-8-(4-methylpiperazm^ ,5-a] 
pyrimidine, 

3-benzenesulfonyl-8-(4-methylpiperazin-1-yl)-2-methylsu!fanyl-5H7H-py 
ne, 

3-benzenesulfonyl-5-isopropyl-7-(4-m&^ 

2-[3-benzenesulfonyl-7-(4-methylpiperazin-1-yl)-2-methylsulfanylpyrazolo[1,5-a]pyrimidin 

8. Composes de formule generate l-B selon la revendication 1 , dans lesquels R 3 represente le groupe amino ou 
methylpiperazinyle. 

9. Composes suivants selon la revendication 8: 

8-benzenesulfonyl-7-methylsulfanylpyrazolo[1 ,5-a][1 ,3,5]triazin-4-ylamine et 
S-benzenesutfonyl^-methyM^-methylpiperazin-l-ylJ^-methylsulfanylpyrazolofl.S-alfl ,3,5]triazine. 

10. Medicament contenant un compose selon Tune quelconque des revendications 1 a 9 et une substance en tant 
que vehicule therapeutiquement inerte. 

11 . Medicament a base d'un compose de formule l-A ou l-B selon Tune quelconque des revendications 1 a 9, et ses 
sels d'addition avec des acides pharmaceutiquement acceptables, pour le traitement ou la prevention de troubles 
du systeme nerveux central tels que les psychoses, la schizophrenie, les psychoses maniaco-depressives, les 
depressions, les troubles neurologiques, les troubles de la memoire, la maladie de Parkinson, la sclerose laterale 
amyotrophlque, la maladie d'Alzheimer et la choree de Huntington. 

12. Precede pour la preparation de composes de formules l-A et l-B selon la revendication 1 , lequel procede comprend 

a) la mise en reaction d'un compose de formule 




X 



ou d'un compose de formule 
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R 5 




avec un compost de formule 

HR 3 

dans laquelle R 1 -R 5 ont !es significations donnees dans la revendication, et, si on le desire, la conversion 
d'un compose de formule generate l-A ou l-B en un sel pharmaceutiquement acceptable. 

13. Composes selon Tune quelconque des revendications 1 a 9, pour utilisation en tant que substances therapeuti- 
quement actives. 

14. Utilisation des composes selon I'une quelconque des revendications 1 a 9 et de leurs sels pharmaceutiquement 
utilisables, en particulier pour le traitement ou la prevention de troubles du systeme nerveux central tels que les 
psychoses, la schizophrenic les psychoses maniaco-depressives, les depressions, les troubles neurologiques, 
les troubles de la memoire, la maladie de Parkinson, la sclerose laterale amyotrophy ue, la maladie d' Alzheimer 
et la choree de Huntington, ou pour la fabrication de medicaments correspondants. 
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